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CONFIDENTIAL BUSINESS 
INFORMATION 

Pursuant to 40 CFR Part 2, Subpart B, Monsanto Company 
hereby asserts a business confidentiality claim covering this 
Exhibit and all documents attached thereto. 
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lN-L*TPw*a~ B.S. Yare (694-6370) MCC Environmental Systems FPWJ 

May 4, 1990 cc: B.M. Hughes - U4E 
G.W. Mappes - U i  F 

Sector B Sediment and Soil Sampling W.L. Smull - G4WM 
N. Valkenburg - G&M 

N9 

lo : R.A. Kimmerle - U4E 

Geraghty and Miller may be collecting 180 sediment and soil samples in Sector B of Dead Creek. 
Up to 36 additional samples may be submitted for QAIQC analyses, e.g. duplicates and trip 
blanks. Analytical support is needed from ESC to insure accurate and timely characterization of 
these samples. The folbwing analyses and detection limits are required: 

Volatiles 
Semi-Volatiies 
PCBs 
Dioxins 

Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Phosphorous 
Nickel 
Selenium 
Thallium 
Zinc 

CYANIDE 

Total Ion Chromatograms 

Elemental Analysis 

Carbon 
Total Chlorine 
Organic Chlorine 

1PPm 
10 ppm 

1PPm 
1PPb 
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Sector 8 Sediment and Soil Sampling 2 

The volatile and semivolatile analyses must be capable of detecting the halogenated organic 
compounds listed in Attachment I. 

Paint filter tests and analyses for ignitability, corrosivity, reactivity and EP toxicity are also 
required for these samples. If a sample fails the paint filter test, analysis of the filtrate for the 
following parameters will be required: 

Arsenic 
Cadmium 
Chromium 
LBed 
Mercury 
Nickel 
Selenium 
Thallium 
Cyanide 

500 pprn 
100 pprn 
500 pprn 
500 pprn 

20 pprn 
134 pprn 
100 pprn 
130 pprn 

1000 pprn 

The results of this testing should be summarized as shown in Attachment 2. Actual analytical 
results should be summarized in tabular form and included as an appendix to a report describing 
methods, procedures and results. All data will be supplied to Geraghty and Miller on diskettes in 
a compatible spread sheet or data base format for use in removal volume determinations. All lab 
reports must be included as an appendix to this report. 

ESC will need to prepare a Quality Assurance Project Plan detailing the methods and procedures 
to be used in conducting these analyses. This plan must take current regulatory guidance into 
consideration. Method development samples may be supplied to ESC by Geraghty and Miller in 
early May. 

Sampling may be done in late May and the analyses must be completed in 30 days. If you have 
any questions or need additional information, please call. 

h S  .% 
Bruce S. Yare 
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Attachment 1. California List Halogenated Organic Compounds. 
Sector 6 Sediment and Soil Sampling Program, Sauget, Illinois 
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Sector B Sediment and Soil Sampling 4 

Attachment 2. Calltornla List Declsion Matrix. 
Sector B Sediment and Soil Sampling Program, Sauget, Illinois 

eARAMETER SAMPLE 

Paint Filter Test 

Filtrate: 

Arsenic 
Cadmium 
Chromium 
Lead 
Mercury 
Nickel 
Selenium 
Thallium 
Cyanide(free) 

lgnitability 

Corrosivity 

Reactivity 

EP Toxicity 

PCBs 

PassIF ail 

Passl Fail 

PasslF ail 
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BEGINNING 

ATTENTION 
(ENVIRONMENTAL INSURANC!  

LITIGATION MATERIALS) 
DO NOT DESTROY OR REMOVE 
WITHOUT SPECIFIC AUTHORIZATION 
FROM THE LAW DEPARTMENT. CALL 
3 14-694-6060 OR 3 14-694-6032 FOR 
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ME44SiJREYEXT OF SELECTE3 CHEMICALS I N  SOIL FROM THE DEAD CREEK SITE 
ILLINOIS € P A  SPLIT SAMPLES 

Fo l l ow ing  media r e p o r t s  and subsequent I l l i n o i s  EPA concern about hazardous 
chemicals a t  t h e  Dead Creek s i t e  near Sauget, I l l i n o i s ,  personnel f rom Mon- 
s a n t o ' s  W .  G .  Krummrich P l a n t  and t h e  I l l i n o i s  EPA sampled severa l  areas 
a t  t h e  s i t e  and s p l i t  t h e  samples. The Monsanto samples were s u b m i t t t e d  t o  
Environmental Sciences f o r  c h a r a c t e r i z a t i o n .  Monsanto ' s  concerns about the 
s i t e  arose f rom r e p o r t s  o f  h igh  l e v e l s  of p o l y c h l o r i n a t e d  b ipheny l s  and 
phosphorus, as w e l l  as t h e  r e p o r t e d  presence of o t h e r  chemicals,  and the  
p r o x i m i t y  o f  t he  s i t e  t o  t h e  K r u m r i c h  P l a n t .  These samples were taken t o  
g i v e  bo th  Monsanto and t h e  I l l i n o i s  EPA o p p o r t u n i t y  t o  c o n f i r m  the  repo r ted  
l e v e l s  found i n  e a r l i e r  sampl i ngs  by the  I l l i n o i s  EPA. I n  a d d i t i o n  t o  p o l y -  
c h l o r i n a t e d  b ipheny l s  and phosphorus, seve ra l  o t h e r  " f a m i l i e s "  o f  chemicals 
were measured t o  t r y  t o  i d e n t i f y  o r  e l i m i n a t e  p o s s i b l e  sources o f  t he  chemi- 
c a l s  a t  t h e  s i t e .  

SUMMARY 

Three sediment samples and one w e l l  water  sample were taken on October 2 ,  1980 
by Monsanto and IEPA r e p r e s e n t a t i v e s .  The Monsanto samples were t r a n s f e r r e d  
t o  our  l a b o r a t o r y  and analyzed f o r  p o l y c h l o r i n a t e d  b ipheny ls ,  e lemental  phos- 
phorus, chlorobenzenes, chlorophenol  s, phosphate e s t e r s ,  and meta ls  ( i n c l u d i n g  
a rsen i c  and i n o r g a n i c  phosphorus). No elemental  phosphorus was de tec ted  i n  
any o f  t he  samples, which i m p l i e s  t h a t  phosphorus i s  n o t  respons ib le  f o r  t he  
"smoking e a r t h "  r e p o r t e d  a t  t h e  s i t e .  I n  a d d i t i o n ,  no organ ic  chemicals were 
detec ted above the  d e t e c t i o n  l i m i t s  i n  t h e  w e l l  water  sample. However, vary -  
i n g  amounts o f  t h e  o rgan ic  chemicals and meta ls  were measured i n  t h e  s o i l  
samples. One sample con ta ined  h i g h e r  l e v e l s  o f  p o l y c h l o r i n a t e d  b ipheny l s  and 
o t h e r  o rgan ic  compounds, w h i l e  t h e  o t h e r  two samples conta ined h ighe r  l e v e l s  
o f  meta ls  . The r e s u l t s  c l e a r l y  i n d i c a t e  non-uni form contami n a t j o n  ac t ne  
3e3d Creek s  i t e  . 
1ET4 11s 

Sampl i ng 

The t h r e e  s o i l  and one water  samples were c o l l e c t e d  by Monsantc i 4 .  G .  Kr lmmrich 
p l a n t  personnel and I E P A  personnel and sp l  i t  a t  t he  s i t e .  The :blonsanto samples 
were t r a n s f e r r e d  t o  t h e  Environmental A n a l y s i s  Group. I n  ou r  1 abo ra to ry  , the  
sediment samples were handled accord ing  t o  Standard Opera t ing  Procedure (Sap)  
€AN-80-SOP-6, domogenizing, Subd iv id ing  and P rese rv ing  Sediment S a m ~ l e s .  ? ~ r -  
t i o n s  o f  t h e  s o i l  samoles were t r a n s f e r r e d  t o  App l i ed  Sciences f o r  the determi -  
n a t i o n  o f  metals and a r s e n i c .  
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qua1 i t y  Assurance 

The q u a l i t y  assurance r e s u l t s  ( i  . e . ,  r e c o v e r y  and p r e c i s i o n  e v a l u a t i o n s )  f o r  
t hese  samples have been comp i l ed  a l o n g  with those  o f  s i m i l a r  samples ana l yzed  
c o n c u r r e n t l y .  These r e s u l t s  a r e  r e p o r t e d  i n  S o e c i a l  Study ES-30-SS-27, Measure- 
~ e n t  of  S e l e c t e d  Chemicals i n  S o i l  f rom t h e  Dead Creek S i t e  - Q u a l i t y  Assurance.  

REFERENCES 

1 .  Methods f o r  Chemical  A n a l y s i s  o f  Waters and !dastes, EPA-600/4-79-020, 
page: Me ta l s -6 ,  S e c t i o n  4 .1 .3 .  

2 .  Federa l  R e g i s t e r ,  Vo l .  44, No. 233, 3ecember 3, 1979 

3. Methods f o r  Chemical  A n a l y s i s  o f  Waters and Aastes,  EPA-600/4-79-020, 
Method 206-Arsen i  c,  pages : 206.2-1 t o  206.5-2. 
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TABLE I .  
1----- 

PPM LEVELS OF PCBs AND ELEMENTAL PHOSPHORUS ( ~ s )  I N  DEAD CREEK SOIL AND UATER SANPLES -- ----- - - -- --- - 

\ ( ~ a  t ~ r )  
ES LOG NO. 0100301 0100303 01 00305 0100307 0041 701 

DATE SFIMPLED 10/2/80 10/2/80 10/2/80 10/2/80 4 /  16/80 
LOCAT I ON 40 yds south 268 paces 270 paces We1 1 a t  Theresa's Soi 1 B l a n k  

of Queerly Ave. south o f  south o f  Greenhouse, 101 Mo . Dot to111s 
Cer~ter o f  Creek 0100301 0100303 Halnut ,  Sduget, I L .  St.Cttdrltfs ,MO 

I\Nk! -.- Y TE -- -- 

PCB's (C1* to 
C 1 HOIIIO 1 ogs ) 



\ I  E I .  t'l'M L I V E L S  Of  CtILOHOilENlENtS Ill DEAD CREEK S O I L  SAttlPLES \ - - - -  - -- -- -- - - -- - - - 
m 

B 
8 

' ES LOG NO. 0100301 01 00303 01 00305 0041 701 
DATE SAMPLED 10/2/80 10/2/80 10/2/80 4/16/tiO 

8 LOCAT I O N  '\ 40 yds south 268 paces 270 paces Sol1 U l d n k  

Z o f  Queeny Ave. south o f  south o f  Mo . Llo t tou~s 
ANALYTE Center o f  Creek - .- -- -- -- 0 1  %?3X!l - _ _ _ - - A -  0100303 S t .  Ct~drles ,  MO. _.. 

P MONOCttLOROBENZENE (0 .9)  ND < 1 (0 .3 )  ND 1 

8 P - U I  CHLOROBEtiZENE 370 ( 0 . 3 )  (0.4) ND 1 

TETRACHLOHOBENZENES ( 3 )  6 . 1  2.4  (0 .4)  ND 1 

PCNTACIiLOROBENZENE ND < I  ND < 1 ND < 1 

B 
MD < 1 

IIL: XACIILOROBENZENE ND < 1  1.2 ND < 1 NO '. 1 

\ NITROCHLOROBENZENES ( 0 - .  P - )  120 ND < I  ND < 1 ND - 1 

I 
( ) \lalues i n  parentheses a r e  below the v a l i d a t e d  de tec t ion  l i m i t .  However, they represent levels detec ted  

i W I  t h  a S I N  >2.5  and can be c o n ~ i d e r e d  seni i -quant i ta t ive .  

B I 

2 C, 
P 

R 0 
c 3 



TABLE -- - I - I I .  - - - P f M  . LEVELS --- OF CtlLOR0YIICNOI S I N  DEAD CREEK - SOIL SAMPLES ---- 

\ 
0100301 01 00303 01 00305 004 1 701 
10/2/80 10/2/80 10/2/80 4 /  16/80 

40 yds south 268 paces 270 paces So i l  Blank 
o f  Queeny Ave. south of  south o f  Mo. Bottoms 

AI\IAl YTE - 'it-- -- -- Center o f  Creek 0100301 01 00303 

0-CIiLOROPIiENOL 

P-CIiLOROPIiENOL 

2,4-DICIiLOROPIIEIUOL 

PENTACIILOHOPIIENOL 

( ) Values i r i  parentheses arc belobr tllc: va 1 id,] tcd de tec t ion  1 imi t .  However, they represent l e v e l s  detected 
w i t h  a S/N >2.5 dnd can bc r:o11: idcrcd senri -qndnLi t a t i v e .  



TABLE IV. PPPl LEVELS OF PHOSPHATE ESTERS I N  DEAD CRCEK SOIL  SAMPLES - _- - - -- - - -- - - 

m z 
B \-- - 

ES LOG NO. 0 1  0 0 3 0 1  01 0 0 3 0 3  01 0 0 3 0 5  0041 7 0  1 
DATE SAMPLED 1 0 / 2 / 8 0  1 0/ 2 / 8 0  1 0 / 2 / 8 0  4 / 1 6 / 8 0  

\ LOCATION 40 yds s o u t h  2 6 8  p a c e s  2 7 0  p a c e s  Soil B l a n k  

8 of Queeny  Ave .  s o u t h  o f  s o u t h  of No . 60 t tolr~s 
ANALYTE C e n t e r  of - C r e e k  0100301  -- 0 1 0 0 3 0 3  St .  Char l es ,  M. -0 

'd 1 

! 2 
R 

DI BUTY LPHEtiY L 0 
r 4  

PHOSPHATE 3 3 0  ND < 1 ( 0 . 8 )  ND ~1 n 
R 

5 K 
BUTY L D l  PHENY L 2 

PHOSPtIATE ND < 1  I ~ D  < 1 ( 0 . 8 )  ND ( 1  .. n 

8 E 

I TR I PIiEiJY L 
PHOSPIIATE 2 6 0 0  ND ~1 ND < 1  ND . I  o 

x 
J 
m 

2 - t l \ i YL l iEXY  LDI PHENYL 
PliOSP t IATE 

'-. T-BUTY LPHENYLUI PIIENYL 

I 
PIIOSPHATC 

DI-T-BUTYLPIIENYLDIPHENYL 
I'IIOSPt IATE 

ND < 1  ND < 1  2 . 2  t i 0  < 1  

ND < I  ND < l  ND < 1 ND . 1  

2 8  ND < I  ~ J D  < 1 ND < 1  

ND < 1  ND < 1  ND < l  IID 1 
3: 

f NONYLPHCNYI D l  t 't ltNYL 
b PllOSI'IiATC NO < I  ND c l  tJD < 1 IJI) i 1 
0 

8 0 CUMILPtlENYLDI PIIENYL 
lu 

3.7  ND ( 1  ND < I  ND i 1 
w 1'1 IOSI'tlATE 

2 a 
E 

W 
rU 

&I 
( ) V d l  ues i l r  I I~ I -cn t t reses  a r e  below t h e  v a l i d a t e d  detect io~i  1 i~ni t. Howeve r ,  they r e p r e s e n t  l e v e l s  detcc ted 

wit11 d S/Pl i 2 . 5  dnd can l ~ e  c o n s i d e r e d  s e m i - q u t l n t i  t a t i v c .  



{ I  E V . F'PM LEVELS OF 1.K iALS I N  CEA1) CREEK S O I L  SAN~JLES .' ! . -  . - -  - 
\ 

- 
' \ 

'. t S  LOG 1\10. .\ '. DATE S.AMPLED 
'. LOCA: 10ra 
\\ 

ANALY i E  -. - - . . - - - - - -- 

5 1 l.\!ER 

ALUM 1 NUM 

UAR I UM 

BEHYLL IU1.1 

130HON 

CALC I UM 

CADM l UM 

COBALT 

0100301 01 0d303 01 00305 
10/2/t30 10/2/8d 10/2/80 

4U y d s  s o u t h  268 p a c e s  270 paces 
of  Q u e e n y  A v e .  s o u t h  o f  s o u t h  o f  
C e n t e r  o f  C r e e k  ----- ---- 0100301 0100303 

l lD <I 42 2 9 

004 1 70 1 
41 16/80 
Soi l  Blank 
Mo . Bo t tollls 
S t . C h a r l e s , M O .  

ND .; 1 

CIIHOMIUM 25 110 240 19 

COPPER 460 28,000 18,000 19 

I RON 

MAGfiE S I UM 

MAldGAlJESE 

ElOLY BDENUM 

SOD I UM 

NlCKEL 

1 LAD 1 80 2000 1600 5 1) 

ANT I MONY 13 240 160 29 

S I L I C O N  

I I N  

STRONT JUM 

1 I T A N I U M  
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Prepared by: 

Approved by 

Monsanto Indus t r i a l  Chemicals Company 
Envi ronrnental Sciences Section - N1 E 
800 North L i  ndbergh Boulevard 
S t .  Louis, Missouri 63166 

&,,Y !&9.2- 
Robert G .  Kaley, I 1  
Research Group- Leader 

Manager, Environmental Sciences 
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ES LOG NO. 
DATE SAMPLED 

LOCATION 

I - ELEMCNTAL, 
by GCIMS 

1) - I Pi0 [<&AN I C , 
By I C P  

TOTAL PHOSPIIATE 
LSTEHS, By G C I M S  

01 00301 U100303 01 00305 
10/2/80 10/2/80 10/2/80 

40 yds south 268 paces 270 paces 
of Queeny Ave. south of south o f  
Center of Creek 01 00301 01 00305 - . -- - 

3000 IJD < 10 4 

0041 101 
4/16/80 v 

Soil  B l a n k  -1 
0 
n 

Mo. Botto1115 R 
n 

At ,citdr!g> ,M!). ; 
CL 

S 
P, 
n 

ND . 1 : 
6 - 
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MEAS??E?lENT OF SELECTED CHEYICALS :N  SOIL F2OM THE DEAD CREEK S I T E  
3 .  G .  K2UMMRIC2 PL,ANT SAIYPLINGS 

Fo l l ow ing  media r e p o r t s  and subsequent I l l i n o i s  E?A concern about the  hazardous 
chemicals a t  t h e  Dead Creek s i t e  near Sauget, I l l i n o i s ,  personnel from t lonsanto 's  
W .  G .  Krumrnrich P l a n t  sampled severa l  areas a t  t h e  s i t e .  Samples were submit tea 
t o  Envi ronmental Sciences f o r  c h a r a c t e r i  z a t i o n  . Monsanto ' s  concerns about t he  
s i t e  arose from r e p o r t s  of h i g h  l e v e l s  of p o l y c h l o r i n a t e d  b ipheny l s  and pnos- 
phorus, as w e l l  as t h e  r e p o r t e d  presence o f  o t h e r  chemicals, and the  p r o x i m i t y  
o f  t he  s i t e  t o  t h e  Krummrich P l a n t .  These samples were taken t o  g i v e  Yonsanto 
o p p o r t u n i t y  t o  c o n f i r m  t h e  r e p o r t e d  l e v e l s  found i n  e a r l i e r  samplings by the  
I l l i n o i s  E P A .  I n  a d d i t i o n  t o  p o l y c h l o r i n a t e d  b ipheny l s  and phosphorus, severa l  
o t h e r  " f a m i l i e s "  o f  chemicals were measured t o  t r y  t o  i d e n t i f y  o r  e l  im ina te  
p o s s i b l e  sources o f  t h e  chemicals a t  t h e  s i t e .  

SUMMARY 

E i g n t  sediment samples were taken on August 29 ( I ) ,  September 15 ( 2 ) ,  and 
September 18 ( 5 ) ,  1980 by  Monsanto W .  G. Krummrich p l a n t  r e p r e s e n t a t i v e s .  
The samples were t r a n s f e r r e d  t o  o u r  l a b o r a t o r y  f o r  a n a l y s i s .  The samples 
were analyzed f o r  p o l y c h l o r i n a t e d  b ipheny l s ,  e lemental  phosphorus, c h l o r o -  
benzenes, chlorophenol  s, phosphate es te rs ,  and meta ls  ( i n c l u d i n g  a rsen i c  and 
i n o r g a n i c  phosphorus). No elemental  phosphorus was de tec ted  i n  any o f  t h e  
samples, which i m p l i e s  t h a t  phosphorus i s  n o t  respons ib le  f o r  t h e  "smoking 
e a r t h "  r e p o r t e d  a t  t h e  s i t e .  Vary ing  amounts of t h e  o rgan ic  chemicals and 
meta ls  were measured i n  t h e  s o i l  samples. The r e s u l t s  c l e a r l y  i n d i c a t e  non- 
~ n i f o r r n  contaminat ion  a t  t h e  Dead Creek s i t e .  

Sampi i n p  

-ne e i g h t  5071 samples were c o l l e c t e d  by Monsanto :4. G .  Krummrich plant 
2 e r s o n n e l .  The Monsanto sampies were t r a n s f e r r e d  t o  t n e  Env~ronmenta;  

Ana lys i s  Group. In o u r  l a b o r a t o r y ,  t h e  szdiment samples were handled acccrd- 
-ng  r o  Standard Opera t ing  Procedure (SJP) EAN-SO-Sap-6, Homogenizing, j u b a i v i  - 
c i n g  and P rese rv ing  Sediment Samples. P o r t i o n s  of t he  s o i l  samples &ere 
t r a n s f e r r e d  t o  App l i ed  Sciences f o r  t h e  de te rm ina t i on  o f  n e t a l  s  and a rsen i c .  

Anal j t i  c a l  Procedures 

The e i g h t  so i :  samoles were analyzed f o r  a  v a r i e t y  of chemicals us ing  ?stab1 isned 
procedures o r  methods developed and v a l i d a t e d  f o r  t he  cnen ica l s  of i n t a r e s c  ' n  
s a i l .  The f o l l o w i n g  1 i s t  t a b u l a t e s  t h e  methods which were gsed. 

M c A  0 0 2 3 S 3 e :  

EPWCEFRO C O P P m I L / P C B  ATICT(NEY P m C T  / A?TORNEY CLIENT PPI'.?IZE 
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Ana ly te  Method No. T i t l e  

P o l y c h l o r i n a t e d  ES-80-M-23 Determinat ion  o f  P o l y c n l o r i n a t e d  Sianenyi s 
B i  ?henyl s  i n  S o i l  and Sediment 

C h l o r i n a t e d  ES-80-M-29 Determinat ion  o f  Ch lo r i na ted  Benzenes i n  
Benzenes S o i l  and Sediment 

C h l o r i n a t e d  ES-80-M-30 Determinat ion  o f  C h l o r i n a t e d  Phenols i n  
Pheno 1 s  S o i l  and Sediment 

Elemental ES-80-M-24 Determinat ion  o f  Elemental Phosphorus (P,) 
Phosphorus (PI, ) i n  S o i l  and Sediment 

Phosphate ES-80-M-5 De te rm ina t i on  o f  Group I Compounds i n  
Es te rs  Sediments. . . 

Metals Ref. 1 ,  2 I n d u c t i v e 1  y  Coupled Plasma (ICP) . . . 
Method f o r  Trace E lenent  Ana lys is  o f  
Water and Wastes 

A rsen ic  Ref .  3 Methods f o r  Chemical Ana lys i s  o f  Water 
and Wastes - Arsen ic  

A 1  1 de te rm ina t i ons  were c a r r i e d  o u t  i n  s t r i c t  accordance w i t h  these methods, 
except  t h a t  t h e  p o l y c h l o r i n a t e d  b ipheny l s ,  c h l o r i n a t e d  benzenes and phosphate 
e s t e r s  were measured i n  e x t r a c t s  f rom a c i d i f i e d  samples t o  f a c i  1  i t a t e  determi  - 
n a t i o n  o f  c h l o r i n a t e d  phenols i n  t he  same e x t r a c t s .  

The a n a l y t i c a l  r e s u l t s  f o r  t h i s  s tudy  a re  t a b u l a t e d  i n  Tables I - V I .  Each t a b l e  
con ta ins  t h e  r e s u l t s  f o r  a1 1 of t h e  samples f o r  a  s p e c i f i c  group o f  compounds. 
A11 r e s u l t s  f o r  t h e  s o i l s  a re  i n  ppm ( p a r t s  per  n i l 1  i o n  o r  u g / g ) .  I n  gene ra l ,  
t h e  s t a t e d  d e t e c t i o n  l i m i t s  a r e  the  lowest  l e v e l  a t  wnich a  g i ven  measurenent 
was v a l i d a t e d .  Leve ls  which a re  apparen t l y  r e a l ,  b u t  which a re  below tne  val  i- 
dated d e t e c t i o n  l i m i t  a re  presented i n  parentheses.  

Q u a l i t y  Assurance 

The qua1 i t y  assurance r e s u l t s  ( i  .e.,  recovery  and p r e c i s i o n  e v a l u a t i o n s )  f o r  
these samples have been compi led a long  w i t h  those o f  s i m i l a r  samples analyzed 
csncu r ren t  l y  . These r e s u l t s  a re  r e p o r t e d  i n  Speci a1 Study ES-30-SS-27, : l ieasire- 
ment s f  Se lec ted Chemicals i n  S o i l  fr3m t h e  Dead Creek S i t e  - Q u a l i t y  dssuranc?.  

1 . Yethods f o r  Chenical Ana lys i s  of i i a t e r s  and Vastes, EPA-600/4-79-420, 
?age: Ye ta l s  - 6 ,  Sec t i on  4 . :  . 3 .  

2 .  Federa; J e g i s t e r ,  i o l .  44,  No. 233,  3ecemoer 3 ,  1373.  

3 .  "e t i ods  f o r  :he91 c31 Analyst s o f  daters and i a s t e s ,  i 31 -600 iJ - ' 3 -223 ,  
'Jethod 206 - 4rs i?q ic ,  oages: 236.2-1 t o  236.3-2. 



TABLE 1 .  PPll LEVELS OF PCBs AND ELEMENTAL PHOSPHORUS (PI,) I N  DEP.D CREEK SOIL SAMPLES 
x -. - - 

\ ES LOG NO. 0091541 0091542 0091543 0091907 0091908 0091909 0091911 0041701 
DATE SANPLEU 8/29/80 

\ 
9/15/80 9/15/80 9/18/80 9/18/80 911 8/80 9/18/80 4 /  16/80 v 

LOCAT I ON 1 00 ' -. 
North  300' 11 9 410 #/I 1 #14 ff 15 Soi  I I i l d n k  

f roll1 S t a r t  frorn Mo . Bot to1115 2 
Judi th  Ln. s t a r t  S t . C l l d r l e ~ , I b l O . ~  

ANALY TE - - -  --- - -- . - - -- -- t 



TABIE I I  PPM LEVELS OF CHLOROBENZENES -- I N  DEAD CREEK SOIL SAMPLES -- --- -- . 

! 8 ",, ES LOG NO. 0091541 0091542 0091543 0091907 0091908 0091909 0091910 0091911 0041701 
DATE SAMPLED 8/29/80 9/15/80 9/15/80 9/18/80 9/18/80 9/18/80 9/18/80 9/18/30 4/16/80 

8 LOCATION 100 ' Nor th  300 ' #9 # 10 #11 # 14 # I 5  1 Soi 1 U l d l l h  7 

JNAkYTL 
f ronl S t a r t  from Mo. UoLt OIII~,  
J u d i t h  Ln. s t a r t  s t  . ~ 1 1 d r l  c_l .M(I~ 

n 
R 

MONOCIiLOROBENZENE N A N A N A (0.9) 2.0 (0.2) 11D< 1 (0.1) N1)- I a 
K 

P - D I  Cl1LOKOBEIJZENE N A HA N A 34 4.0 3.4 2.5 (0.7)  NI) 1 ? R 

, . 
#-- 

B PENTACHLOHOBENZENE N A N A N A N D C ~  ND<I ND<I ND;I  NU..^ NL)-I e 
E 

N A tlA tJA 
e, 

t1EXACIiLOHOBENZENE ND<1 NDcl ND<l ND < 1 ND < 1 ND-1 3 n 
R 

NI TROCI1LOROBENZENES (O- , P - )  NA N A N A ND<5 ND<1 1.2 ND<l NO i 1 NU. 1 n 
0 

5 C 
R 
v 
m 

( ) Vdlues i n  parentheses are below t h e  va l  i da ted  d e t e c t i o n  l i m i t .  However, they represent l e v e l s  detected n 

EI & 
w i t h  d S/N >2.5 and can be considered ses~i -quant i  t a t i v e .  5 

2 
+ 
0 
J 



TABLE 1 1 1 .  PPM LEVELS OF CHLOROPHENOLS I N  DEAD CREEK S O I L  SAMPLES 
7- - 

ES LOG NO. 
DATE SAMPLED 

0091 541 0091 542 0091 543 0091 907 0091 908 0091 909 
8/29/80 Y /  15/80 9/ 15/80 9/ 18/80 9 1 0  9/ 18/80 
100' Nor th  300 ' # 9 # I 0  # I 1  
f r a n  S t a r t  f roni 
J u d i t h  Ln. s t a r t  

NA = Not arrdlyred 

( ) Values i n  pdrentheses are  below t h e  v a l i d a t e d  d e t e c t i o n  l i m i t .  However, they represent 
w i t h  d S/N >2.5 and can be considered semi-quanti t a t i v e .  

1 eve1 s detected 

004 1 / O  1  
4 / IO / l iO  : 
s o i l  I~I~III,: 
Mo. not t0 l l l  

sLLLlidr l C > i ' d ,  



TABLE I V  PELEVELS OF PHOSPHATE ESTERS IN DEAD CREEK SOIL SAMPLES - - 

ES LOG NO. 0091 541 0091542 0091543 0091907 0091908 0091909 0091910 0091911 0041701 
DATE SAMPLED 8/29/80 9/15/80 9/15/80 9/18/00 9/18/80 9/18/80 9/ 18/80 9/18/80 411 6/80 

8 LOCATION 100' Nor th  300 ' # 9 #10 # I 1  #14 #15 S o i l  B l a r ~ k  
from S t a r t  from Mo. Dot to1115 y 

ANALYTE -- Judi th  Ln. s t a r t  -- St.Chdrlgs,MO. - 2 
n 
n 

rd D I  UUTY LPHENY L 2 PllOSPHATE 

BU lYl.DlPHENYL N A N A N A ND<1 ND<1 ND<1 ND<1 ND.1 ND ~1 

8 PHOSPHATE 

TR I PIIEiJYL ( 0 . 3 )  150 18 200 3.0 ND<l ND<1 ND < 1 ND-1 8 PHOSPHATE 

$ 2-LTIIYLHEXY LULPHLNYL 3.5 17 11 ND<l ND<l 1.0 (0.5) ND<1 ND.1 

rrl 
PHOSPHATE 

\ 
T-UUTY LPHENYLDIPHENYL ND<1 ND<100 ND<10 ND<l ND <1 ND<l ND<l ND<1 NDc1 o 

n 

PIiOSPHATE 
< 
2 
P, 
09 

D I  -1-BUTYLPHENYLPHENYL N A N A N A NDi l  ND<1 ND<1 NDc1 NO-1 NU.1 R 

PItOSPItATE r- .-- 
d 

o;i' EI NONYLPHENYLDIPtIl34YL ? ND<2 ND <ZOO ND <20 ND<1 1 .O ND < 1 NDc 1 ND<1 ND.1 2 
PHOSPHATE Yw 6- 

3 

0 
CUMYLPl4tNYLl)I PIIENYL 2 ND ~1 NU-100 ND<IO 2.6 2.4 2.4 2.2 2 .6  ND- 1 I 1  1 ' 1  

L u ( 1  

PtiOSPHATE w <L 1 I 

2 9 
m , A '  
i l + 11 8 1 

r 1 )  ' HI\ - N o L  a ~ l a l y z r d  < I 
1 

( ) Vdlues ill ~h.ircntt~cses are below t h e  v d l i d a t e d  d e t e c t i o n  l i m i t .  However, they represent l e v e l s  detected 
M I  t t ~  d 3/N > 2 . 5  dnd can be considered se111i-quanti t a t i v e .  



T H U L ~  V . r LLVLLS LJF t4ETh1-3 I N  uL,\3 CIhLL,,  SO. J M I  \ -- - - - - - - - - - - ----- --- - 

E S  LOG NO. 0091541 U091542 0091543 
DATE SAMPLED 8/29/80 3/15/80 9/15/30 ‘\I"'" !Ow M "'"' IJorttr 300 ' 

t r w ~  Stdrt f rorrl 
ANALY TE -- Judith Ln. s tart  

SILVER 17 NL) - 1 3.3 

ALUM1 NUM 2 300 720 720 

BERYLLIUM ND<1 ND<1 ND<l 

BORON 68 13 2 1 

CALC IUM 2500 2700 2200 

CADM I UM 60 5.9 17 

COPPER 25,000 2 100 16,000 

1 RON 24,000 2000 2600 

MAGNES l UM 1000  400 31 0 

MANGANESE 45 15 9.3 

MOLYBDENUM 

SOD I UM 

NICKEL 

LEAD 

ANT IMOIJY 

SILICON n 3 * 
1 IN 

G S I ROUT I UM (3 
N 
w T I  rANIUM , 

At(LLN1C (by A A )  



? TABLE V I  . SUMMARY OF PHOSPHORUS CONTENT (PPM) OF DEAD CREEK SOIL SAMPLES 
R \ 

-- . - - - - - --. . - - - - 

ES LOG NO. 0091541 U091542 0091543 0091907 0091908 0091909 0091910 0091911 0041701 
DATE SAWLED 8/29/80 911 5/80 9/15/80 9/18/80 9/18/80 9/18/80 9/18/80 9/18/80 4/16/80 u 

LOCAT I ON 100 ' North 300 ' #9 # 10 l y l l  ltl 4 # I 5  -. Soil U ldr rk  5: 
f r o m  S t a r t  f r o m  Mo. Bo t to~r~s ; 
J u d i t h  Ln.  s t a r t  --- S t . C h d r l M  rt 

n 
P 

K 
P - ELEMENTAL, ND<1 ND<l ND el ND<l ND<1 ND<1 ND<1 ND<1 ND.1 n 2 

By GC/14S 2 - 
X 

P- INORGAIJIC, 4400 770. 2400 1900 7400 7000 6500 6700 610 o 
By I C P  g 

3 
n 
0 
- 
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flE,ASUREVENT OF SELECTED CHENICALS I N  SOIL FROM THE DEAD CREEK SITE- 
QUALITY ASSURANCE 

Fol  lowing media r e p o r t s  and subsequent I 1  1  i n o i s  EPA concern about hazardous 
chemicals a t  t he  Dead Creek s i t e  near Sauget, I l l i n o i s ,  personnel from Monsanto's 
W .  G .  Krummrich P l a n t  sampled severa l  areas a t  t h e  s i t e .  Samples were submi t ted  
t o  Environmental Sciences f o r  analyses f o r  p o l y c h l o r i n a t e d  b ipheny l s ,  elemental 
phosphorus, c h l o r i n a t e d  benzenes, c h l o r i n a t e d  phenols , phosphate e s t e r s ,  and 
metals.  Dur ing  t h e  va r i ous  de te rm ina t i ons ,  rep1 i c a t e s  and sp iked samples were 
analyzed t o  eva lua te  t h e  performance of t h e  method used f o r  these p a r t i c u l a r  
sarnpl es . 
SUMMARY 

Th is  r e p o r t  sumnarizes t h e  qua1 i t y  assurance r e s u l  t s  ob ta ined f o r  var ious  samples 
analyzed d u r i n g  t h e  course o f  t h i s  p r o j e c t .  The accuracy ( recovery  from sp iked 
samples) and p r e c i s i o n  ( r e l a t i v e  s tandard  d e v i a t i o n  o f  r e p l i c a t e  de te rm ina t i ons )  
r e s u l t s  a r e  t a b u l a t e d  h e r e i n .  Al though i t  would be d i f f i c u l t  t o  summarize t h e  
o v e r a l l  performance of t h e  methods f o r  a1 1  t h e  ana ly tes ,  i n  general  , t h e  methods 
performed a t  t h e  recovery  and p r e c i s i o n  l e v e l s  e s t a b l i s h e d  d u r i n g  method v a l i d a -  
t i o n .  

OETA ILS 

A n a l y t i c a l  Methods 

The s o i l  samples were analyzed f o r  t h e  va r i ous  chemicals us ing  e s t a b l i s h e d  p ro -  
cedures o r  methods developed and v a l i d a t e d  f o r  t h e  chemicals o f  i n t e r e s t  i n  
s o i l .  The f o l l o w i n g  l i s t  t a b u l a t e s  t h e  methods which were used. 

Anal y t e  Methd Mn . Ti,+>,% 

P o l y c h l o r i n a t e d  ES-80-M-28 Determinat ion  o f  P o l y c h l o r i n a t e a  3 i  phenyl s 
B i  ~ h e n y l  s i n  S o i l  and Sediment 

Ch lo r i na ted  ES-80-M-29 Determi n a t i o n  o f  Ch lo r i na ted  Senzenes i n  
Benzenes S o i l  and Sediment 

C h l o r i n a t e d  ES-80-M-30 Determinat ion  o f  Ch lo r i na ted  Phenols j n  
Phenols S o i l  and Sediment 

2 i  ernental ES-80-M-24 Determinat ion  o f  Elemental Phosphcr2s ( 2 -  j 
?hos?norus ( P  ,) i n  S o i l  and Sediment 

='hos?ha t e  ES-80-V-5  Determinat ion  o f  Group I Compounds i n  
Es ters  Sediments . . . 

' l e t a l  s Ref. 1, 2 I n d u c t i v e l y  Couoled ??asad ( I C ? )  . . . 
Yethod f o r  Trace E?ernenc Ana lys is  s f  
)dater and Aastes 

Arsen ic  2e f .  3 Yethods ;3r Zhemical Ana lys is  o f  i i a t l r  a n d  
'dastes - Arseq ic  

~ C A  0 g 2 3 9 + 5  
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A 1  1 determinations were carried o u t  in s t r i c t  accordance with these methods, 
e x c e ~ t  that the polychlorinated biphenyls , chlorinated benzenes a n d  phosphate 
esters  were measured i n  extracts from acidif ied samples to f a c i l i t a t e  determi- 
n a t i o n  o f  chlorinated phenols i n  the same extracts .  

Resul t s  

The results  for the determinations of  the compounds of interest  have been report- 
ed i n  Special Studies ES-80-SS-24, 2 5 ,  and 26, Measurement of  Selected Chemicals 
i n  Soil from the Dead Creek Site . . . This Special Study i s  a compilation of  
the qua1 i ty assurance results  fo r  a1 1 three Special Studies. 

Qua1 i  ty Assurance 

The recovery and precision results  for  the determinations are tabulated i n  
Tables I -V.  Each table contains the results  fo r  a1 1 quality assurance samples 
for  a specific group of compounds. Recovery results  are reported as percent 
recovery, calculated as 

3 Recovery = Concentration (sample + spike)- average concentration 
(sample) 

Concentration (spike added) 

Precision resul t s  are reported as percent relat ive standard deviation (RSD) for 
rep1 icate determinations. 

The tables present the recovery and precision results  i n  concentration ranges 
(1-10 ppm to 10,000 - 100,000 ppm).  The entries are averages of a l l  values 
for a l l  samples which had e i ther  recovery or precision evaluated i n  that  range. 
A 1 1  values are for  actual samples except the metals recovery resul ts ,  which are 
for spiked blank s o i l .  In the recovery column, NE means Not Evaluated, i . e . ,  
no samples were spiked in that  concentration range, and N O  means Not Determinable, 

. e . ,  the spiking level was too low (usually < 50%) compared t o  the level actually 
- n  the sample. I n  the orecision columns, N E  means Not Evaluated, i . e . ,  no reg1 i -  
cates were analyzed which contained the analyte i n  that concentrat'on range. 

More detailed compilations of the accuracy and  orecision results  can oe f o u n d  
i n  Reference 1. 

R E F E R E N C E S  

1 . Methods fo r  Chemical Analysis o f  daters and 'dastes , EPA-600/4-79-320, 
page: Metals - 6 ,  Section 4 .1 .3 .  

2 .  Federal Regi s t e r ,  Yo1 . 44, No. 233, December 3 ,  1979. 

3. Methods f3r Chemical Analysis o f  Nater and 'Aastes , EPA-69014-79-J29, 
Yethod 206 - Arsenic, pages: 206.2-1 t o  206.5-2.  

4 .  2GK NBP 1914831 



RECOVERY ,\iJD PRECIS  1014 

r / \ c ! ~  j .  PCBs - AND tLEMENThL PHOSPIIOIUS (PI,) I N  DEAD CREEK S O I L  SAMPLES - - - - - - - - a- 

\ 
-- - -- - . - - --- - - 

71 + 
0, 
B 
2 

LEVEL 1-10 ppm 10-100 ppm 100-1,000pp1n 1,000-10,000ppin 10,000-100,U~)O1)1)1i1 
ANALYTE --- % Rec S RSD -- % Rec SRSD % Rec XRSD XRec i RSD - . - - - - - - 

% Rec SRSD - _____ - -  -- X 
2 
2 



RECOVERY AND P R E C I S I O N  

IAUL t 1 1 .  CtlLOROBENLENES I N  DEAD CREEK S O I L  SAMPLES 
\, -- --- 

- - -- -- -- - - -- - -- - - . - - 

LEVEL 1 - 1 0  ~ ~ I I I  1 0 - 1 0 0  ppm 1 0 0 - 1 , 0 0 0  ppm 
ANALY -- TE X HSD % RSD X Hec % I(SD -- --- X Rec - -- - -- 

l l ( l  C l l l  UKOULNLENES ( 3 )  96% 1 4 %  1 1 0 %  1 3 %  1 2 0 %  NE 

PENTACIILOKOBENZENE 1 4 0 %  12% 1 2 0 %  NE 140% N E 
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RECOVERY A ~ t t ,  PRECIS ION 

Utl{YLL. IUM 

!i 
IiOHON 

CA1.C 1 UM 

(./\IJM I UM 

8 COUALT 

E C l l R U M l  UM 

LCVCL 1 - 1 0  P ~ l l R S U  
X Rec \+ .- - - - - - - - - _ 

PIE N E 

ND N E 

N D N E 

98% N E 

OX N E 

ND N E 

89% 5.2% 

51 X N E 

27% N E 

MAGNES I UM ND NE 

MANGANESE N D I4 E 

MOLYBDENUM 53% N E 
\ 50II  I UM N D NE 

I N I CKCI- 0% N E 

1 CAD 0% NE 

IJIIOSf'IIOI~US NO I4 E 

i ANTIMONY 0 Z N E 
E. 

511 ICON N I) N E 

Q I= I I N  88% N E 
h, 2 c~ .n LIKONIIUM [I 1 2, NE 

f l  ," 1 I IANIIIM NU Il t 

1 - 1 0 0  ppm 
% Rec A RSD 

N E 46% 

N D N E 

ND N E 

98% NE 

65% 19% 

N D N E 

9 7% 21% 

115% 6 . 5 %  

109% 20% 

143% 66% 

ND N E 

ND N E 

ND 13% 

83% 11% 

NO NE 

108% 14% 

165% 21  % 

IJ D NE 

27% 2 -9% 

ND N E 

85% 5 . 6 %  

105% 3 .32  

99% 3 0 1  

ND 13% 

139% 34% 

N t N t  

100-1,000 pm 
% Rec Z E ~ D  
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- . P i o t e s t e ?  Material: Monsanto 1ns; l ranEe.Coir i rag L i t lga t~on  

Mr. Warrcn SmuU 
Monsanto Company 
800 N. Undbergh Boulevard 
St. b u f r ,  MO 6317 

Re; Proposal for a Soil Boring P m ~ a m  at Saupt S i te r -ha  I Sfto 0, Dead Cmtk 
Sector B and Site M, Sau~tt,mhois (Projca No. 50212NY). 

Deer Warren; 

r\o requested, Otraghty & MIUer, IRG ir pmvlding thia proposal for m investigation 
in Sauget Siter Area I Site G, Ikrd Cnsk - Sector 0, end Site M fn Sluget, Illfnolr (see 
Flgure I), The purpose of the mdy !s to phpially md chamidly cheractertre rail 
conditionr and provide a rough e~tlmete of the volume of material thnt may be amcted by 
hazardous organlc compounds and metah. The data senented from the ltudy wiU be ured 
to determine the fcasfbitlty of excrvatiq end knd!l!tIqj the material offsite. 

To aueu the featibfllty of remov8~ k will bc necessary to cbrriEy tho warte prior to 
dfsposaL Since these sitcr an not on Momanto property, It fr unljkely that the EPA or 
USEPA would wnsider tht railhedimant at heu tltu as RCR4 btsd wuter; (for RCRA 
"land ban" purposes they will probabb be regarded u "dl md debrim.") Thcreforc, it t 
nccestary to determine whether the soll,kdiment Ir hazardous bmw of it8 chntrctcrirtla 
end whether stabilkadon 411 be required prior to disposal. Accotding to Chemical Wutr 
Management's Northcut Redona1 Customer Service Mlnagor o( Harder, penonrl 
communicattan, September 18, 1990), thia is accomplbhsd th roqh  the analysis of roil 
jarnplcs for reactlvfty, PCBs, and the list of conrtltutntr which ue a n a b d  by the Toxicity 
Characteristic Leaching Procedure (TCLP) ahown on Tabk 1. Thc r a 8 u l ~  horn these 
analysco will be used to determine whtthcr the soWudhent ir a hazardour wart8 and 
whether It needs to be treated prfor to d i r p l .  
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Site G if approdmately 4.5 acrca in sltc and has bccn used for d h p 0 ~ 1  In the past. 
Scrap metal Is prcacnt on the surface, abng with dernolitlon debris and scattered, corroded 
drums, rornc of whlch protrude horn the rurfsos, ?LVb small pits mntaln oll and tarellkc 
metadah. In mme areas, It epparn that fly #h and cinders were used as cover material. 
A chain link fence runrounds thr dtr tcr prevent direct contact with aurfacc material. In 
1987, EQE drilled 11 $011 barinp and converted rh of thorn into shnllw monitoring wells 
as part of jtr nald activities. In addhion, EclPrE performed a soil-gas study, collected surflcial 
@oil remples, and conducted a magnetometer survey md an EM conductkity survey. The 
results of there studies indicate thri buried ftnc?magnetic matorial b present at thh rke and 
both surflcial sod aid subruriic~ wil ha8 been impacted from put rite activitfar. Wc 
propose the follbwin$ invcrtlptlon to determine if the aafl at Sfte G cm be dlrpored in en 
Msite landfill. 

Prcvlour sofl amplfng program conducted by EaE in 19S7 conrfrted of composite 
rampIin8 over m11w Of 5 to 20 ktt thick which were not c d r t e n t  fkom bdnt  ta boring, 
Some of the rampleu included both saturated end ulurturrtad loll In the rune compodte 
8amplc. 7'he drtfng &u are not ruilbdcnt to dskmlnt the extent of thr, impan roil, nor 
will it satfa@ the requirements for RCRA characterLtk wute  detttmh6tfofi Therefore, we 
propose to collect thee d samplclc from uch of h e  mil boring md a n a l p  them for the 
Hqukd parameters prdowly darcrlbcd. The rat1 rampla rt each 16crtlrm will be collected 
at twa-foot intowal8 ( . O  to 52 to 4, and 4 to 6 bet k b w  grade) for a total at 15 sampler. 
The rrnplcs will be collected using harul-auges equipment. AU m p l e s  wlll be described 
by a Oeraghty 8 Miller dsld ~ologbt who wllf record m p l e  location, depth, grain sizc 
distribution, and color. b c h  ramplc wfll rlra be rcrasned in the field far the pruencs of 
volatlld otgldc compounds (V-) urlq  r photolanization detaction imtnunent a pan af 
our hcalih and safirty protacois. k c h  bonholc will be waled with a ccmont/bcntonfts &rout 
and the borcholt'r location will k measured b m  8 pennancnt landmark. Thew data will 
p r d d e  suMclcn1 infonnatlon to determine whether tho roll will nquln pretreatment and 
it wfU also be w d  to prwlde a rough crtimate of the volume of rail that mry ha* been 
impacted. I 
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Dead Creek - Sector B ic  located bchvcen Quacny Avenue and Judlth Lana. The 
culvarkat both ends for Sector B have been sealed to preclude inflow or outflow born thlr 
area. The banks of thc creek are heavily vegetated md dcbrir Ir vfrjbie in the ares. The 
rite is cncloscd within a chain-line fence. In general, tho creek area consiru of r n a m  

.r. channel rbou@eet wide which i8 flanked by a low bank on either ride. The channel and 
low bankp &re enclored by steep bank on either slde of tho creek. Prtcipftation that toiltcts 
in the creek tcchar8u the ground water below. 

In 1987, EdrE collcctsd twa rurfea water umples and flve rediment wnplor fmm 
Sector 3, however, the saplplfng locetionr wen rcrrtrlcttd to the north and south an& of the 
study area, Tht data from there sarnpllng points indimes that part urss of the creek have 
impacted the site. SpecMcally, heavy metals and PC& were evident in the rampUng ruultr, 
We propose the followin# investigation to determine If the rojUrediment horn the creak will 
require pretreatment prior to U i s p I  In ,an &lte landfill, 

The drttng data am not rutlclm~ to determine the extent d the impacted mil, nor 
will It satis@ the mqulrements lar a charactetistk w t o  determination. Therdore, we 
prOpQ8e to conecttd rail samplec at ten locrtbns withhi the creek bed, rpacod appmdmately 
200 feet apart, throughout the 2,000-foot kngth of Sector B for analysis of the rquired 
parameten previously described, Tho urnpler wt!J atro be collected at 2-foot fntctvalr to 
6 feet in depth (30 sample8) u wru dercn'bad for Site G. The umple, will be d s r c n '  
checked for VOCl in the field, and the boreholes will be waled u previously ddtrcuored. 
Tllerc data will be rucd to evaluate offsite disposal optlam u well u provide r rough 
estimate of the volume of soil that may htrc been Impacted, 

It may be nCOQUafY to pump an' standing water in the Creek in Rome ueu to provide 
suitable samplfng condition et can be pumped to r d c w t r  md an 1 

F' 
I 

acccu point is relatively n mmended. Alternatively, m t  
dircharge i s  not p ~ i b l e ,  we wuM atan the bring prapm and work up to the are8 where 
the standing water is located, then tranaltr tho water into the area of the &ask where the 
boring prograb1 has been completed, 
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Site M 18 a former a n d  and p v o l  pit cxosvated kovoen 1945 and 1950. 7 3 e  pfl 
i, appraxfmatcly 275 feet by 300 fees and is filled with water. W E  estimated the pit's depth 
to be 40 feet. Sitc M is connected to Sector B of Dead Creek at the fo~thwebt comer of 
the site, huwevcr, It is  not L n m  whether Sire M b open to the wnter table. Other than 
mircelleneous trarh, no other warte dirpml w u  d e n t  b the plt at the time of the EBIE 
rtudy. Acccs to the ~Itc Ir controlled by a chajn4nk fence. In 1987, E6E collected sudace 
water sampler and sediment urnpfst €tom the plt, md roil-gas urnples wem collected horn 
the pit'& banks. The datr born thee  urnplfq palnu Indicafw that put  8fto actidti88 may 
have impacted tho rrcr, 

EBrB previowly collecrcd two rurface watar uvnplcf and five aedirnent samplca horn 
Site M, although ft Is not clear where tk vedlment sampler were callecttd It appsrn the 
stdtment sampler were collsned from the rides of ths plt, bawd on their location map. 
These data indicate some impact from ppvlow rite w may haw QCC~UTWL ?he c#drting 
data are nut ~uPBdent to determine the of thr impacted roll, nor wlU k cotlrPy the 
rcquftemenu far a charactedtlc w t c  dotenninrtim 'Ihcrefora, we p r o p  to oollect 
three sediment uunplea for analyrk of the purrnetan previourly dercribed from three 
fieparate locationr to obtain dam on lmrrficiel sedlmem. H m r ,  thir procadurc will not 
provide a wdcd ptoflle of constituents .that may be in the sediment. If mmedirl action tr 
requfrad for the edirnent at Sitc M, a draddnl opentlon my be ncetuary due to the 
depth of the pit, the volume of wrter in tha pit, and the uncertainty os to whethar the pit 
wao excavated hto thc water rabk. 

Prior to the run of the nald iamtigatfon, Oanllbty & Miller will develap tbe 
nccersaq work plmr including a Quality Atrurance Project Plan (QAPP), Field S~mplfng ! 
Plan (FSP), and Health and Safety Phn (HASP), It thwld k p l b l e  to prepus the86 

documenu within three mcb after rcfcivtng rutharlutlon to proceed. / d  
&timated costs for the project w attached and include prepwing the work plan& 

completing the field inveatlgation, and prepxirig a ttpolt detailing the mi1 bodng md 
analytical program. The ectimates urume that the work can be completed In level C 
protective equipment un o We have &o 
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assumed t h t  the field (cologbtr r i l l  bc supplied by our St. h u b  office to minimhe travel 
and expense costs, 

Ufou  have any questions Or rcqulro additional inforration, please do not heritate 
to call me at (516) 391-5234, 

Sfnwrsly, 

G E R A o H n  & MILLER, INC 

Projact Mansget 

I 

Prow Officer 
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&- 8 1 t ~  G, M, rad 
m a d  Clrsk. b l )  

hug64 ITIIadr 

Senior Project Advisor 
8 houn at $113 pcr hour 

Senior Scientist I 
40 hours at $83 per hour 

Staff Scfentiot I 
40 hour@ at $65 per hour 

Admlnlstratkn Support/Cfericbl 
24 houn at $30 per hour 

Technical Editor 
8 houn at $49 ptr hour 

Draftsperson 
8 hours at Sf9 pcr hour 
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TASK 2: FIELD INVESTIGATION AND PROJECT MANAGEMENT 

Senior Project Advlsor 
16 houn at $113 per haur 

a 

Senior Scientist I 
24 houn at $83 per hour 

Scientist 111 (two people) 
40 hours at $59 per hour 
40 hours at $59 per hout 

Airfare - 1 round trip at S7SO per trip 

Ground Transpartstion 1 round trip rt $80 p r  trfp 

Hotel - 1 dry at $63 per day 

Mcalr 1 day at $35 per day - 6 days at $5 per day 

Car Rental - 1 day 365 per day 
Mileage (Personal Car) - 150 mhr 

Supplfer: Mlrcollmcour (&hipping, tskphone, faulrnlle, 
oafety gear, fl eld supplies) 

Subtotal: $10,622 

- 48 rollhedfmcnt rampla and Z matrix spikeu 
for rcactMty, PCB#, and the at Sl400hrmple 

- hborntoxy preparation and ,hipping 

- 5 preen! udcs charge 

Subtotal: S74,SSQ 

HCA L 1 5 0 7 8 5  
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TASK 3; REPORT PREPARATION 

Stnlor Project Advlsor 
16 hours at $115 per hour 

a 

Senlor Scientlrt I 
40 hours at $83 per hour 

Scientist I11 
24 hours at $59 per hour 

Dra hsman 
16 hours at $48 per hour 

Technical Editor t 

8 hour8 at $48 per hour 

Technician 
16 hours st $38 per hour 

Adrulnirtrirtlw Support/Cledcal 
30 hour8 at $30 per hour 

Expenses 
(reproduction, telephm~e, haimile) 

Total Cort: S1os,000 
(Rounded) 
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Table 1. Federal Toxicity ChancterLtic bnstltucnu and Rcplatoq LvcIs 

Amexdo 

Barium: 

Cadmium 

Chromium 

b a d  

Mercury 

Selenium 

Silver 

Btnmne 

Carban tctrrchloddc 

Chlarobcnzene 

Chloroform 
1,)-Dfchlombentcne 

1,ZDfcbforoetbule 
1,l-Dichloroorhylens 

Methyl ethyl ketone 

Tetrachloroetbylcne 

Trichloroethyhne 

Vlnyl chloride 

'Federal ReBter, March 29, 1990 
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2 
Table 1. M o d  Tddy Chancterlrtlc Comtlmcnu md Regulatory L n b  

sIRcllW)umm 

Crcsol (toul) 
2,4-Dinitrotoluene 

Hcptachor (end lu hydrmdbe) 0.0a 

*Federal Regfster, March 29, 1990 
HCA 1156788 

G E M H T Y  19 >fltl:€~. I NC. 
'A 'N ' 3 H X  YP '* D r  V b d O 4  I E D  O f 3  ' Q  T ' O n  
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GERAGHTY 
MILLER, INC. 

Envirorrmtnral Srrrricrs 

At No.: 

Total No. d Paw: ,&, (l~~Ludbg lhlr pqp) 

PkaM cJ) 8t $ 1 6 . ~ ~ ~ ~ ,  &!. - b loeerii) YOU h r ~  
trcoivad thb document 

Or D W  Did: 316-391-5-6 

G&M Project NO.: z ~ ' t  (-19 wb .r 
cc: Karen Appe1 m t ~ \  
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. , 
February 12, 1990 

Mr. Warren Smull 
Monsanto Company 
800 N. Lindbergh Blvd. 
Mail Code G4WM 
St. Louis. MO 63167 

Re: Proposal for a Soil Boring Rognm at Dead Creek, Sector B, Sauget, Illinois 
(50212NY). 

Dear Mr. Smull: 

As requested, Geraghty 8 Miller, Inc. is providing this proposal for an investigation in 

'Sector B' of Dead Creek. The purpose of the study is to physically and chemically 

characterize soil conditions and estimate the volume of material above the water table that may 

be affected by hazardous organic compounds and metals. The data generated from the study 

will be used to determine the feasibility of excavating the mteriai and disposing of i t  offsite. 

To assess the feasibility of removal, it will k nccesaq to determine if the material can 

be disposed offsite in accordance with the USEPA's 'bud ban' requirements. Physical testing, 

to determine whetber tbe mterial is a liquid or solid, and chemical analyses to determine the 

concentrations of specific compounds are required. 

In general, the Creek area consists of a narrow channel about 5 feet wide which is 

flanked by a low bank on either side (see Figure 1). The channel and low banks are enclosed by 

st- banks on either side of the Creek. Because water is likely to have occupied the area 

nearest the channel most of the time, the majority of the proposed borings will be drilled near 

Ground.Water Geraghty & M~//er Hydrocarbon Env~ronmentai Water Informat~on 
Consultants Eng~neers Servzes Restorat~on Center 
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DRAFT 
the channel in the pattern shown on Figures 1 and 2. Our field investigation will consist of  

drilling approximately 60 boreholes and collecting and analyzing of about 180 soil samples. 

Approximately 20 soil boring5 will be drilled in the center of the bed itself with the remainder 

drilled 5 to 20 f a t  from the channel. Additional boreholes may be drilled if field conditions 

indicate that additional data is required in a particular area. 

Our initial field reconnaissance of the site indicates that the material in the Creek is soil 

which can be cored. Soil samples will be colkted continuously with a split barrel core at each 

location to the water table which is at approximately 7 feet below grade. All soil samples will 

be described by a Omghty & Miller field geologist record svnpk location, depth, grain size 

distribution, and color. In addition, each smpk will be screened for the presence of volatile 

organic compounds using a photoionhition detection instrument as part of our health and 

safety protocols. 

Although the material in t k  Creek appears to be 'solid', approximately 20 samples 

chosen by the field geologist will be subjected to the point filter liquids test (USEPA Method 

9095) either in the field a labontoy to document t h t  the material is not a liquid. Three core 

samples from each b o r i ~ ,  colkcted from 0 - 2, 2 to 4 and 4 to 6 feet below grade w~ll be 

collected for analysis of t k  'California List' of compounds by the appropriate USEPA method 

to determine the a r a l  ud vertical distribution of chemiub. In addition, approximately 70 

samples will be anal@ for reactivity, corrosivity, flammability and EP Toxicity to determine 

if the rnrterial is hPrdau according to the RCRA definition. Upon completion of the 

drilling, erch borehok will be sealed will a cementhentonite grout and the final borehole 

locations will be surveyed relative to a permanent landmark. 

Rior to the start of the field investigation, Geraghty k Miller will develop the 

necessary work plans including a Quality Assurance Project P h  (QAPP), Field Sampling Plan 



Protected Material: Monsanto Insurance Coverage Litigation 

GER A G H T ~  4 t 1 I L L E R .  I\C DRAFT 
(FSP), and Halth and Safety Plan (HASP). I t  should be possible to prepare these documents 

within 3 web after receiving authorization to proceed. 

Table 1 provides a cost estimate for preparing the work plans, completing the field 

investigation and preparing a report detailing the soil boring and analytical program. The 

estimates in Table 1 assume that the site is accessibk to an all terrain vehicle, the work can be 

done in kvel C protective equipment and we are not required to hire union personnel. We have 

also assumed that the field geologist would be supplied by our St. Louis office to minimize 

travel and expense costs and that Monsanto's ESC would analyze the soil samples. 

It will probably be necesJvy to pump off standing water in the Creek in some areas but 

we have not had an opportunity to determine costs for this task. Assuming that the water can 

be pumped to the sewer, and an access point is relatively near, direct pumping is recommended. 

Alternatively, if a d u s t  discharge is not possibk, we could start the boring program and work 

up to the area where the standing water is loated, then transfer the water into the area of the 

Creek when the boring program has been compkted. 

If you have any questions or require additional information, pkase do not hesitate to 

call. 

Respcct fully submitted, 

GERAGHTY & MILLER, INC. 
\ 

Vice ~residentProj&t Officer 
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Tabk 1. E~im.tcd Cats for r Soil Boring Frogrun, Monsmto Company, 

S.u~et,Illinois. 

TASK 1: DEVELOPMENT OF QAPP, FSP, AM) HASP 

Gerlnhtv 6 Miller. Inc. Fees 

Senior Project Advisor 
24 hours at S 1 IS per hour 

Senior Scientist I 
100 hours at $83 per hour 

mff Scientist I 
100 houn at $65 per hour 

Admin. Support/CkricPI 
24hounatS30pahour 

Technical Editor 
8 houn at 549 per hour 

Draftspenon 
8 hours at $39 per bow - 

(reproduction, telephone, facsimile) 500 

Total Task 1 : S 19,484 



Protecred Material: Monsanto Insurance Coverage Lirigarlon 

DRAFT 
TASK 2: FlELD lTWESlCATION AND PROJEXT MANAGEMENT 

Germhtv & Milkr. Inc. Ftes 

Senior Roject Advisor 
24 houn at $1 15 per hour 

Senior Scientist I 
40 houn at $83 per hour 

Scientist 
200 houn at $59 per hour 

Gerashtv & Milkr, Inc. Bnwnse? 

~ i r f a r e  - I round trip at $625 per trip 

Ground Transportation - 1 round trip at $80 per trip 

Hotel - I day at 585 per day 

Meals - 1 day at $35 per day 
- 12 daysat $5 per day 

Car Reatal - 1 day at $75 per day 
Mileage (Penoorl Car) 

Supplies: - M i s a l l v l e a u  (shipping, ttkphoae, frrsimilie, 
safety gar, f ~ l d  supplia) 

Subtotal: 

, GERAGHTY fa MILLER. INC 7 6 8 3 5 9 4  

EPA/CEFRO COPPER/EII,/PCB ATXEFNEY P m C T  / A I M =  CLIENT PFU?JTIJE~ 



Protected Material: Uonsan to Insurance Coverage Lirigarton 

DRAFT 

Drilling fRig, Man p o w  
1 SO hours x S 1581hr 

Materials (cement and bentonite) 
55.50per 47 Ib. bag x 100 bag, 

Water Tank and Stam Cleaner 
S90perday x 12days 

Level C Rotectioa 
SSOpamanperdayx2mnx 12days 

Subtotal: $27,600 
5% Scnice Charge: S 1.380 
S u b W  $28,980 

BulMozer (to p r q m  aceus) 
2 &ys 0 S1500~&y) 

Install Gate and repair fare 

Subtofal: S 5,500 
5 % Savice Charge: s -  275 
subtotal S 5,775 

Task 2 Cost Estimate:S54.910 

Note: These atimrtcs art prelimiauy. More accurate Task 2 Total estimates will be 
obtaiwd r f ta  coauctiog contracton. 
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DRAFT 
3: REPORT PREPAR4TION 

Gerrnhtv & Milkr. Inc. Fees 

Senior Project Advisor 
40 hours at S 1 15 per hour 

Senior Scientist I 
80 hours at $83 per hour 

Scientist III 
100 houn at $59 per hour 

D n f t s m  
16 houn at $48 per bour 

Technical Editor 
8 boun at $49 per hour 

Technich 
16 hours at $38 p a  hour 

Administrative SupporVClerical 
30 houn at 530 per hour 

1.000 

Total Task 3 : $20,808 

PROJECT TOTAL 95,000 

. GERAGHTY ~2 MILLER. INC nco 7 6 8 3 5 9 6  

EP&'CEPRO C O P P E ~ I I J R . 3  A ' R N Z Y  WORK P m n  / A I M F Q E Y  CLIE?R PFT',T'LEE 
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SGUGET SITES - DEAD CREEK, SECTOR B 

GOAL: De f lne  If 4 Removal O f  Contaminated Sediments To The 
Chem~cal  Waste Management L a n d f l l l  A t  Emel le 1s P o s s i b l e  And, I f  
So, Implement Same. 

1 .  IEPA P o s l t i o n  D e f i n i t i o n  

*Contact  IEPA (McCombs) and determine approval  s t a t u s  o f  Cerro 
Remova 1  . 
If Negat ive  - l r r m i n a t e  P r o j e c t  
If P o s i t i v e  - Set up meeting w i t h  IEPA f o r  Varnado, Smull and 
McCombs t o  d i scuss  a  s l m i l a r  p r o j e c t .  Contact  Gi lhousen t o  
determine if E n v i r o .  Law wishes t o  be represented i n  t h i s  and 
p o s s i b l e  f u t u r e  meetings. A lso  if we should c o n t a c t  t h e  I A G  
r e l a t l v e  t o  t h i s  p r o j e c t  and when and how. 

*Meet w i t h  IEPA, express our  concern t h a t  thc community r e a c t i o n  
t o  a  removal on s e c t o r  a,  an industrial area, and no a c t i o n  on 
s e c t o r  6, a  c o m m e r c i a l / r e s l d e n t i a l  area, can be expected t o  be 
seve re l y  n e g a t i v e  towards l o c a l  i n d u s t r i e s  and t h e  Qgencies. 
A d d i t i o n a l l y  i t  i s  our  perception t h a t  t h e r e  i s  n o t  a  s t rong  
t e c h n i c a l  base on which t o  defend t h e  s i t u a t i o n .  De f ine  i f  IEPG 
has a  p o s i t i v e  i n t e r e s t  i n  do ing a  s i m i l a r  removal on Sector  B. 
lf fionsanto would agree t o  fund and manage t h e  p r o j e c t .  

I f  Negat lve  - Terminate P r o j e c t  
I f  P o s i t l v e  - De f ine  and D e t a l l  Bas is  i n  t h i s  and f u t u r e  
meetings. Major i ssues  are :  

a.  Access, can IEPA use e x i s t i n g  agreement f o r  sampling and 
removal access. 

b What form o f  agreement w i l l  IEPA r e q u i r e  f o r  t h e  work. We 
need t o  develop ou r  proposa l ,  l e t t e r  agreement? o r  whatever. 

c .  Regu la tory  hurd les ,  PCB con ten t  averaging,  d i sposa l  o f  
dewater ing water ,  e t c .  

d.  De f ine  Gqency waste definition a n a l y t i c a l  requirements (CMW 
may have a d d i t i o n a l  requ i remen ts ) .  A t  t h i s  t ime we would expect 
t o  need PCB, 2 , 3 , 7 , 8  TCDD, landban organ ics ,  meta ls ,  mo is tu re  
con ten t .  ( A l s o  need t o  d e f i n e  mo is tu re  l e v e l  r e q u i r e d  t o  pass 
p a i n t  f i l t e r  t e s t .  

e.  Timing. The 11/8/90 landban dead l i ne  i s  a  d e s i r a b l e ,  if n o t  
necessary, p r o J e c t  comple t ion  da te .  
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2. Funding 

Prepare EEAR aga ins t  t he  Execu t i ve  D i v i s i o n  f o r  S400k t o  cover 
funding f o r  s tudy .  Issue second €EAR, now anticipated t o  be rn 
the SlOM range f o r  a c t u a l  removal. 

3. Removal F e a s l b l l l t y  and Scope D e f i n i t i o n  

Request G & M t o  prepare  proposa l  f o r  d e f i n i n g  t h e  p r o j e c t ,  
including c o r i n g  and samplinq. Use a  f a s t  t r a c k  bas is ,  

De f ine  l a o o r a t o r y  f o r  a n a l y t i c a l  work i n c l u d i n q  do ing same v i a  
EASC 1 f  necessary t o  achieve r a p i d  turnarounds.  

De f ine  v i a  McCombs a b i l i t y  o f  p l a n t  t o  p r o v i d e  f i e l d  s u o e r v i s l o n  
o f  c o n t r a c t o r s .  If n o t  p o s s i b l e ,  a r range f o r  Enq ineer lng  o r  
c o n t r a c t  suppor t .  

Def ine  C W W  c a p a b i l i t y ,  p r i c i n g ,  and requirements t o  t r a n s p o r t  and 
handle t h e  m a t e r i a l  a t  Emelle. fit t h i s  t ime  t h e  a c t u a l  removal 
work would be h e l d  o u t  s e p a r a t e l y  as a  lump sum b i d  c o n t r a c t .  

4 .  Communltv R e l a t i o n s  

Meet w i t h  MCC and WGK community r e l a t i o n s  and develop CR p lan .  
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CREEK SECTOR B - OEAD CREEK 

S i t e  k s c r i p t l o n  

Creek Sector 0 (CS-8) includes the por t ion  of Dead Creek l y i n q  

between Queeny Avenue and Judi th Lane i n  Sauget, I 1  1 inois.  Three 

other s i tes  i n  the Dead Creek Pro jec t  are located adjacent to CS-8. 

T h u  i.ocl.~uk S',+.% G *.T, ?rdCrlnm%, 5 3 % ~  'L t o  t'ne northeast, and 

S i t e  M to the southeast. A1 1 o f  these s i tes  have been iden t i f i ed  at 

one time or another as possib le sources o f  p o l l u t i o n  i n  CS-8. 

Presently, CS-B and S i t e  M are enclosed by a chain 1 ink  fence which was 

i n s t a l l e d  by the USEPA i n  1982. The banks o f  the creek are heavi ly  

vegetated, and debris i s  scattered throughout the northern one-half of 

CS-8. Culverts at Queeny Avenue and Jud i th  Lane have been blocked i n  

order to  prevent any release o f  contaminants t o  the remainder of  the 

creek, although the adequacy o f  these blocks has been questioned 

several times. Water levels i n  the creek vary subs tan t ia l l y  depending 

on r a i n f a l l ,  and during extended periods o f  no prec ip i ta t ion ,  the creek 

becrnnes a dry di tch.  

S l t e  H ls tory  and Previous Inves t ig r t l ons  

The I E P A  i n i t i a l l y  becane aware o f  environmental problems at CS-8 i n  

May, 1980 when several complaSnts were received concerning smoulder- 

i n g  and f i r e s  observed the creek bed. I n  August, 1980, a local  

resident 's  dog died, apparently o f  chemical burns resu l t i ng  from 

contact with materials i n  the di tch.  Following t h l s  incident, the 

IEPA conducted pre l  Imfnary s m p l  i ng  t o  dettnulne the cause of these 

probl- I n  CS-8. Chemical analysis o f  these samples indicated high 

leve ls  of PCBs, phosphorus, and heavy metals, and the IEPA subse- 

quently authorized the i n s t a l l a t i o n  o f  fencing i n  order to  prevent 

publ ic  access t o  the creek. I n  September 1980, the I1 1 inois 

Oepartment of Transportation ( IDOT) completed i n s t a l  1 a t i on  o f  7000 

feet of snow fence wi th  warning signs around CS-B and S i t e  M. The 

IEPA subsequently performed a prel iminary hydrogeological invest i -  

gat ion I n  the area i n  an attempt to  i d e n t i f y  the sources o f  po l l u t i on  
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i n  Dead Creek. The resu l ts  o f  t h i s  invest igat ion are documented i n  

the S t .  John Report. The snow fence was l a t e r  rep1 aced with a chain 

l i n k  and barbed wire fence. The i ns ta l l a t i on  of t h i s  fence was 

authorized by the USEPA, and was completed i n  October, 1982. 

Pr io r  to  the I E P A  invest igat ion i n  1980, the C i t y  of Cahokia Health 

Department received cap1  a in ts  from area residents concerning 

discharges from Cerro Copper Product (Cerro) enter ing CS-6. In  1975, 
IEPA v i s i t ed  the s i t e  i n  order to  determine i f  these discharges m r e  

occurring. Investigators observed d l  scolorat ion i n  the creek and 

along the banks s imi lar  to  what was l a t e r  observed i n  the holding 

ponds at Cerro. One water sample was col lected by IEPA from the 

creek imntdiately south o f  Queeny Avenue. Analysis of t h i s  sample 

indicated the presence of copper (0.3 ppm), i r on  (3.2 ppm), and 

mercury (0.1 ppb). The cu lver t  under Queeny Avenue was sealed 

sometime i n  the ear l y  1970's by Cerro Copper and the Mansanto 

Chemical Company for the purpose o f  r e s t r i c t l n g  f low from the holdlng 

ponds at  Cerro (Creek Sector A). The holding ponds were also 

regraded t o  the north t o  d i r ec t  t h e i r  f low t o  an interceptor 

discharging to  the Sauget Wastewater Treatment Plant. The 

investigators concluded that  f low through the blocked culvert  had 

occurred, although the d i rec t ion  o f  f low could not be determined 

because no flow was w iden t  a t  the time o f  the inspection. 

The IEPA hydrogeological study, conducted I n  1980, 1 nc1 uded 

co l lec t ing 20 surface sedfment s a p l e s  f o r  analysis f ran CS-8 (Figure 

8-1). Analyses o f  sanples from the northern por t ion of CS-8 are 

presented i n  Table 8-1. Smples x106, x l l 9 ,  x120, x125, and x126 
showed PCBs i n  concanttations ranging from 1.1 t o  10,000 parts per 

m i l l i o n  ( p p ) .  Simple x125, taken adjacent t o  the former Uaggoner 

Company operation, contained addit ional organic contaminants, 

1 nc1 uding a1 kylbenzenes (370 ppn) , df chlorobenztne (660 ppm) , 
trichlorobenzene (78 ppn) , dichlorophenol (170 ppn) , and hydrocarbons 

(21,000 ppm). These cont&nInmts were not detected i n  other surface 

sediment smples I n  the northern por t ion o f  CS-0 during t h i s  
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I r r y l  Im 
Iww 
Itrrlu 
CblCIU 
Qrmlu 
W a l t  

I O I E :  A l l  results ta - 
Bl r rL  Id lc . te  w t w  not ma1yz.l - l r l l c r t a  kc detoctlr l k l t r  



Protected Marerlal: Moncanro insurance Coverage Litigation 

i nves t iga t ion .  In general, inorganic analysis of these samples 

indicated high leve ls  of several metals i n  comparison w i th  background 

condi t ions (Table 6-3,  sample x121).  

Subsurface s o i l  samples were also co l l ec ted  by IEPA from one l oca t i on  

i n  the northern po r t i on  of CS-B dur ing  the 1980 inves t iga t ion .  

Analyses of samples from bor ing P-1 are included i n  Table 8-2. 

Results indicated the  presence of PCBs t o  a depth of seven feet, and 

other organic contaminants t o  a depth o f  three feet.  PC8 

concentrations ranged from 9,200 ppm near the  surface t o  53 ppn a t  

depths greater than 4 feet  and up t o  7 fee t .  Other organic 

contaminants m r e  detected a t  concentrat ions ranging from 12,000 ppn 

near the surface t o  240 ppm a t  2.5 fee t .  These r e s u l t s  i nd i ca te  

non-uniform contaminant deposi t ion i n  the  northern po r t  i o n  of CS-B, 

which i s  comnon i n  r i v e r i n e  systems. The above data i n d i c a t e  t h a t  

h i s t o r i c a l  release(s) of contaminants t o  the northern p o r t i o n  o f  CS-0 

d i d  occur. However, the  ho r i zon ta l  and v e r t i c a l  extent  of the 

r e s u l t i n g  contanination has not been f u l l y  defined. 

Analyses of sediment saaples from the  southern po r t i on  of CS-8 are 

summarized i n  Table 8-3. S m l e  x121 was taken from s o i l  ou ts ide  the  

creek bed t o  establ i s h  background condit ions. Smples x107, x122, 
and x127 contained PCBs a t  concentrat ions ranging from 73 t o  540 ppn. 

Sample x122 also showed dicloroQenzene (0.35 ppn). This was the only 

organic contaninant other than PC8s detected i n  s w p l e s  from the 

southern por t  ion of CS-B. Several metals, inc lud ing  arsenic, 

cadmiun, chroniua, copper, lead, and zinc, ware detected a t  leve ls  

s i g n i f i c a n t l y  above background concentrat lons i n  a1 1 samples. 

However, the  metal concentrr t lons were comparable t o  concentrat ions 

detected I n  sgyrles o f  sediment taken i n  the northern po r t i on  of 

CS-8. A l l  of the sanples e r e  co l l ec ted  from the  creek bed adjacent 

to, o r  downstrean from S f t e  M, whlch I s  an o l d  sand p i t  excavated by 

t h e  H .H. Hal 1 Construct ion Company i n  approxilnately 1950. Hazardous 
mater ia ls  were not reported t o  have been disposed o f  a t  S i t e  M. 

I n  October, 1980 IEPA and Monsanto Chemical Company cooperat ive ly 
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TABLE 8-2: ANALYSIS ff SUBSMfACE SOIL 
SAMPLES AT BOAING LOCATIOW P - l  
I N  CREEK SECTOR 0. (COLLECTEO BY 
IEPA 9-8-80) 

S W L E  DEPTH 
t I 

MITE: All results in - 
Bl rnks indicate below detection limits 

Biphenyl 
Ch 1 oron i t robenzene 
Dichlorobenzene 

X B s  
Tr lchlorobenzene 
Wylent 

6,000 9,000 1,100 
200 240 

12,000 8,900 240 
9,200 240 53 53 54 

380 i: % 590 
510 250 



TABLE 8-3: ANALYSIS W SOIL SAMPLES I N  THE 
SOUTHERN PORTION OF CREEK SECTOR B 

( COLLECTED BY IEPA 9-8-80 THROUGH 10-25-80) 

8 

i 
1 
9 
! 
$ r 
1 : 
2 D 

\ 
O 
w 

ij ; 
E: 

El 
NOTE: A l l  results in  ppn 8 a -  Blanks indicate that parae te r  not analyzed 

v 0 

?i 
- Indicates parameter I s  below detector l i m i t  

3 .A 

G 
0- 
m 
w 
m 

i a o  \n 

PAAWETERS 
A1 u l n m  
Arsenic 
Bariup 
Beryl i u 
Boron 
Ca&iun 
Ca lc im 
C h r m i w  
Cobalt 
Copper 
Iron 
Lead 
hgnes 1 ur 
b n g  anese 
Nercury 
Nickel 
Phosphorus 
Potass iu  
S i  l ver 
Sod i u, 
Stront fun 
Vanadi u 
Zinc 
PCBs 
Oichlorobenzene 

SAMPLE LOCATIONS -- 

1107 x108 x109 x l l 0  x111 x112 x121 ~ 1 2 2  x127 
8,000 9,100 7,000 8,000 6,600 

6,000 44 25 67 80 50 
4,800 3,800 1,600 4,300 1,800 8,000 2 30 5,500 2,500 - - - - - - - 2 2 

- - - - - - - - - 
70 - 200 40 100 100 1 35 50 

11,000 10,000 24,000 16,000 13,000 30,000 11,000 15,000 8,000 
360 300 - 140 50 50 - 50 340 
30 30 20 - - 30 9 15 -7 

32,000 31,000 7,700 22,000 15,000 41,000 100 21,900 28~000 
70,000 58.000 75,000 67,000 68,000 52,000 16,500 50,000 63.000 
24,000 2,000 1,700 2,000 2,oOo 5,100 - 1,700 1,700 
2,900 3,900 3,600 4,100 4,oO 4,000 5,900 3,800 2,700 

150 150 300 200 160 300 3 70 190 150 - 1.7 3 3.3 3.2 6 - - 
3,500 3,000 900 1,900 2,000 2,700 120 1,700 - - - - - 

1,5& 1,700 1,300 1,600 1,200 1,500 960 1.000 
- m 

40 - - - - - 30 40 
1,700 900 900 700 1,000 1,600 80 630 700 

180 200 130 160 160 430 32 190 130 
60 - - 70 100 .. 25 4 5 45 

25,000 22,000 27,000 25,000 47,000 52,000 230 19,900 ?8.000 
120 - - - - - - 540 73 - - - .. - - - 0.35 -- -I 
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col lected three sediment samples from CS-8 i n  order to  confirm 

resu l t s  of  ea r l i e r  sampling done by IEPA.  SD-1 was col lected from 

the creek bed 40 yards-south o f  Queeny Avenue. This locat ion i s  

adjacent to  the former Waggoner Company bu i ld ing and also near an o ld  

o u t f a l l  (e f f luent  pipe) from the Midwest Rubber Company. Samples 

SD-2 and SD-3 were col lected approximately 220 yards south of SD-1, 

i n  the central  port ion of CS-8. Results o f  these samples, including 

a blank s o i l  sanple col lected frum the Missouri Bottoms i n  S t .  

Charles, Mo., are presented i n  Tables 8-4 and 8-5. PCBs (45-13.000 

p p )  were found i n  a l l  three smples from CS-8, as were several 

ch l o r i  nated benzenes. Chlorinated phenol s and phosphate ester were 

detected i n  sanples S O - l  and 50-3, but were not found i n  50-2. The 

analysis of these samples for  inorganic parameters detected general ly 

higher levels o f  inorganic parameters i n  SO-2 and 50-3 than those for 

SD-1 and the so i l  blank. These resu l t s  c l ea r l y  indicate d i f f e r e n t i a l  

contanination i n  CS-8, wi th  50-1 showing high levels of PCBs and 

other organic compounds, whereas 50-2 and 50-3 contained higher 

leve ls  of  metals. 

IEPA personnel also c o l l u t d  two srdlnant smples from CS-8 i n  

December, 1982, as p a r t  o f  an araa-wide d lox in  smp l ing  e f f o r t  

managed by the USEPA which also included S i t e  0. The f i r s t  sample 

was col lected along the east bank o f  the creek, approximately 80 

yards south of Queeny Avenue. Previous smp l  fng conducted by IEPA i n  

t h i s  area had shown high concentrations o f  PCBs. The second sample 

was col lected along the west bank o f  the creek, approximately 50 

yards south o f  Queeny Avenue. Both samples were analyzed 

s p u i f l c a l l y  for 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) by a 

USEPA contract Irboratory. The f i r s t  sanple showed a quant i f ied 

leve l  (0.54 ppb) of TCOD, and the second sample was below the 

detection I l m i t .  

IEPAs Prel iinlnary Hydrogeological Invest igat ion o f  Dead Creek i n  1980 

w a s  conducted for the purpose o f  determining posslble sources of 

po l lu t ion  observed i n  CS-8. The study Included i ns ta l l a t i on  and 

M C A  3 1 5 6 6 2 1  

nco 7683606 
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TABLE 8-4: ORGANIC ANALYSIS OF SEDIMENT 
SAMPLES FROM OEM CREEK, SECTOR 0 
(SPLIT SAWPLES- IEPA AND MONSANTO 
COLLECTED 10-2-80) 

SAMPLE LOCATIONS 
t I 1 

CHLOROBENZENES : 
Monoch lorobenzene 
p-Dichlorobenzene 
o-Dichlorobenzene 
T r i  chl orobenzenes 
Tetrachl orobenzenes 
Pent acesorobenzene 
Hexachlorobenzene 
N i  t roch l  orobenzenes 

PARAMETERS 

CHLOROPHENOLS : 
o-Ch lorophenol 
p-Chlorophenol 
2.4-Dichlorophenol 
Pentachl orophenol 

50-1 SO-2 50-3 Blankf 

PHOSPHATE ESTERS : 
O i  buty l  phenyl Phosphate 
Butyldiphenyl Phosphate 
T r i  phenyl Phosphate 
2-Ethyl hexyldiphenyl 

Phosphate 
Isodecyld f phenyl Phosphate 
T-Butyl phenyldiphenyl 

Phosphate 
D i  -t-butylphenyldiphcnyl 

Phosphate 
Nonyl phenyl Oiphenyl Phosphate 
Cumyl phenyldiphenl Phosphate 

I ! 

NOTE: A l l  values i n  p p l  - 
*Soil blank c o l l a t e d  from Missouri Bottoms, S t .  Charles, Mo. 
Blanks indicate b e l w  detect ion I h i t s  
( ) Semi-quantitative values 
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TABLE 0-5: INORGANIC ANALYSIS OF SEDIMENT SAMPLES 
FROM DEAD CREEK, SECTOR 8 
(SPLIT SAMPLES - IEPA AND MONSANTO 
COLLECTED 10-2-80) 

SAMPLE LOCATIONS 
1 I 1 

PARAMETERS I SD-1 50-2 SD-3 81 ank* 
1 

A 1  uminun 
Antimony 
Arsenic 
Bar i un 
Beryl 1 i un 
Boron 
C admi un 
Calciun 
Chromium I 2 5 110 240 19 
Cobalt 15 180 120 33 
Copper 
I r on  
Lead 
Magnesi un 
Manganese 
Mo 1 ~bdenun 
~ i c b l  
Phosphorus 
~ i l  icon 

NOTE: A l l  values I n  ppn - 
Soil blank col l u t e d  from Missouri Bottam, St .  Charles, MI. - Indlcr tes below detection 1 l m i  ts .  

110 2,000 1,700 39 
2,500 13,000 9,440 610 

A 150 89 110 
S i  1 ver 
Sodi un 
Strontium 
Tin 
Ti taniun 
Vanad i un 
Zinc 

- 42 29 - 
400 540 410 320 

35 230 110 17 
18 260 320 18 
32 110 80 3 7 
34 - 140 130 130 

280 32,000 18,000 56 
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sampling of  12 monitoring wells i n  addit ion t3 the 1980 soil/sediment 

sampling described above. Residential wel ls were also sampled t o  
determine ground water qua l i t y  i n  the area. Locations o f  I E P A  

monitoring wells and res ident ia l  well samples are shown i n  

Figure 8-2. A1 1 I E P A  we1 1s were screened i n  the Henry Formation 

sands, with screened in terva l  elevations ranging between 366 and 402 

feet  Mean Sea Level. The hydraulic gradient i n  the v i c i n i t y  o f  CS-8 

i s  very f l a t ,  with ground water flow general ly t o  the west toward the 

Mississippi River. 

Analyt ical data f o r  three sets of samples from the IEPA monitoring 

wells, corresponding t o  three smpl ing events f n  1980 and 1981, are 

presented i n  Tables 8-6, 8-7, and 8-8. We1 1 GlOS can be considered a 

background well due t o  i t s  location upgradient f ran the known 

disposal areas around CS-8. Organic contaminants were consistently 

found i n  Wells 6107 and 6112. These wel ls  are i n  downgradient 

monitoring positions for  s i tes  6 and I respect ively.  Certain organic 

contaminants were detected i n  Wells 6102, 6109 and 6110 during the 

i n i t i a l  smple event, but these e l l s  d i d  not show any o f  the 

organics fn  subsequent smples. Yc l l  6102 i s  located inntd ia te ly  

west of the northern por t ion o f  CS-8, and near the southeast corner 

of S i te  6 .  Well 6109 i s  located approximately 150 fee t  west of the 

former Waggoner surface impoundment (S i te  L ) .  We1 1 6110 i s  located 

downgradient of S i te  H. PCBs were detected at  one time or another i n  

Wells 6101, 6102, 6104, 6106, 6107, 6110, and 6112. O f  these, only 

6101 and 6102 showed PCBs i n  a l l  three sets o f  sap les.  

Inorganic analyses o f  srmples from the IEPA monitorfng m l l s  indicate 

several parannters a t  concentrations above background (6108) and 

water qua1 i t y  standards. Standards f o r  Iron, manganese, and 

phosphorus were exceeded i n  samples frm the background well. 

Bariun, cadniun and lead were detected a t  concentrations exceeding 

standards i n  one or more we1 l ( s ) .  I n  general, m l l s  6109, 6110, and 

6112 showed the most s ign l f  fcant inorganic contamination. When 

compared with data for other wells, GI09 contained very high 

concentrations of  arsenic, copper, nickel, and zinc. The pH for 6109 
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TICURE 8 -2  
LOCAl IONS ff IEPA MONITORING WELLS AND R E S l # N T I A L  
n u s  SAMPLED IN TML VICINITY OF DEAD CREEK HCA i 1 5 6 b 2 5  
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was 6.3, 4.1, and 4.6 during the three sampling events. This 

indicates an unident i f ied source was releasing acid t o  the 

groundwater. Other we1 1 s which exhibi ted s ign i f i can t  inorganic 

contamination include 6102, G103, G105, and G106, a l l  o f  which are 

located adjacent to  CS-8 along the west side. The data indicates 

non-uniform ground water contaminat ion i n  the area, 1 i kely  resu 1 t ing 

from a var ie ty  of  po l lu t iona l  sources. 

Pr ivate wells i n  the area have been per iod ica l l y  sampled by the I E P A  

and the USEPA. These w l  1s are no longer used f o r  potable water, but 

they are used fo r  watering lawns and gardens. Locations of  pr ivate  

wel l  simples i n  the Dead Creek area are shown i n  Figure 6-2. IEPA 
sampled f i v e  res ident ia l  we1 1s and col  l u t e d  one basement seepage 

sample near Creek Sectors 0 and C .  Analy t ica l  data f o r  these samples 

are presented i n  Table 0-9. 6504, located east of CS-0 on Judi th 

Lane, exceeded the standard f o r  copper. The we1 1 s a1 1 showed water 

qua l i t y  s imi lar  t o  that  found i n  IEPA monitoring well 6108, 

ind icat ive of background condit ions i n  the area. The basement 

seepage smple was col lected from a residence on Walnut Street, j us t  

east of S i te  M. Analysis of t h i s  sample indicated higher levels of  

bariun and copper, when compared with the p r i va te  well  sanples. The 

seepage sample (x301) also showed a measurable level o f  chlordane, 

which was l i k e l y  due t o  the appl icat ion of  conncrcial pesticides. 

I n  March, 1982 the USEPA col lected ground water samples from four 

p r i va te  wells (501, 502, 503, and 506) and two IEPA monitoring wells 

(SO4 and 505). Ground water s m l e s  SO4 and SO5 correspond to  IEPA 

monitoring walls 6102 and 6101 respectively. In addition, so i l  

simples (SO7 510, S l l )  were col lected from three gardens h e r e  well 

water i s  used for watering. So11 Samples 507, SO10, and 5011 were 

col lected from gardens at  the locations of  ground water samples 501, 

S02, and SO3 respect lvely (see Figure 8-2 f o r  approximate sample 

locat ions).  Water and s o i l  blank samples, R09 and R12 respectively, 

were also col lected and malyztd. Analyt ical  data for these samples 

are presented i n  Tables 0-10 and 0-11. 
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TABLE 0-9: ANALYSIS OF RESIDENTIAL WELL AND 
SEEPAGE SAMPLES COLLECTED B Y  IEPA 

SAMPLE DATES AND LOCATIONS 

copper 0.02 0.06 0.01 0.03 1 
I ron 1 4.6 19 17.7 0.73 26 31 I 

PARAMETERS 
rsen l c  

1 f rim 
I Boron 

Cadmi un 
Chrocni um 

Lead 
Magnes i un 
Manganese 
Mercury 
Nickel 

9/16/80 9/16/80 9/16/80 9/23/80 6/8/83 1/5/a3 
- 6 5 4 1 G 5 ( 1 2 w ~ - i % r  T u r  

0.01 . . ;: ? i: r i: g1 0.05 0.4 1.1 
0.28 0.27 0.25 0.58 0.4 0.3 

Phosphorus I 0.02 0.62 1.2 
Potassiun 6.6 5 .7  4.5 6 6.2 6.4 1 

NOTE: A l l  results i n  ppn unless otherwise noted - 
Blanks indicate below detection l l m i t  - Indicates parmeter  not analyzed 
Smple x301 was col luted frm basement seepage 

S i  l ve r  
Sodim 
21 nc 
PCBs 
Chlordane (ppb) 

21 24 12 26 15.2 19 
0.85 0.18 0.8 0.7 - - - - - - - 0.13 



TABLE 0-10: ANALYSIS [K IDENTIFlEO ORGANICS I N  GROUND UATER 
AND SOIL SAMPLES IN THE V I C I N I T Y  OF CREEK SECTOR 8 
(COLLECTED BY USEPA 3-3-82) 

SAWLE LOCATION 
I I 

I Ground Yater 

di-n-butyi phthr l r te  
d le thy l  phthal ate 
3.4 benzof luorrnthene 
benzo(k) fluorrnthene 
buty l  -benzylphthrlate 
aethylene chloride 
1.2-dichlorobenzene 
1.4-dichlorobenzene 
ch lorobenzene 
heotachior 

; l p h r - B ~ ~  
a ld r in  
d ie ld r ln  
chlordane I 
hept rchlorepox lde I 1.46b 
del tr-BHC 0.95b 

S o i  l 

f luorrnthene 
benzo( a) anthracene 
anthracene 
pyrene 
C hrysene 

3 o NOTE: A l l  resul ts i n  ppb - 
8 -4 Blanks Indlcate below detect ion l i m l  t 

CI. 
a a - Compound detected at value below specified contract detection l i m i t  

A W 
6 (canpound Identif led as present, Bc;t not ciurni i i ied j 
#- 

Q. 
b- value n o t  confirmed by GCHS 
Samples R09 and R012 are water and so i l  blanks, respectively 

a 
a 
a 
a 

0 .  llb 



mi~n - tr r n  SOIL IN rm 
rmucIfns so1 2# SOL sol 7 5 0 1 1  no12 
A l V l V  mJ wo Kzm m LW 4m 
rut h n y  
C I u l c  
krlu 
m r y l l l u  
krm 
C l l r l r n  
c-lv 
Walt  
tlWIc 
Iron 

10.500 11.001 8.000 1.- 140 I I0 I 
'it 

18 n 5.3 2.1 1.64 o . n  ::? 3.2 
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Quant i f ied  levels of b is - (2-e thy lhexy l )  phthalate were found i n  we1 1s 

501, 502, and S05. I n  addi t ion,  seven compounds from the pest ic ide 

f r a c t i o n  were detected i n  Wells 504, 505 (IEPA wel ls ) ,  and 506. 

Diethyl  phthalate, bu ty l  benzylphthalate, and methylene ch lor ide were 

detected i n  the water blank, i nd i ca t ing  tha t  values o f  these 

parameters found i n  other samples should be disregarded. Methyl ene 

ch lor ide uas used t o  decontaminate sampl ing  equipment , and 

concentrations of t h i s  parameter i n  a l l  samples should not be 

considered ind icat ive  of aquifer condit ions. Water qua1 i t y  standards 

f o r  lead and cadmium were exceeded i n  one o r  more we1 1 s. 

The s o i l  samples showed t race  leve ls  o f  chlordane and d i e l d r i n .  

I t  could not be determined if leve ls  o f  pest ic ides found i n  the 

gardens s o i l s  were a t t r i b u t a b l e  to  the use o f  wel l  water or  applica- 

t i o n  o f  comnercial pes t i c ide  products t o  the gardens. Phthal ates, 

methylene chloride, chrysene, and chromium were detected i n  the s o i l  

blank (R012). and these compounds should be disregarded i n  other 

samples. 

I n  September and October, 1980 IEPA conducted pre l iminary  a i r  

monitoring i n  CS-8. The survey included use o f  detector tubes 

( Drager) fo r  ha1 ogenated hydrocarbons, and co l  1 ect  ion  o f  a i  r samples 

i n  charcoal tubes wi th subsequent laboratory analysis. The detector 

tubes showed pos i t i ve  readings fo r  hydrocarbons i n  the northern 

por t ion  of CS-8, adjacent t o  the former Uaggoner Building. Results 

were not quantffied, and negative readings were observed i n  a1 l other 
areas surveyed. A i r  saaples were co l lec ted from two locat ions i n  

CS-8 uslng charcoal tubes and sampl l n g  pumps. Two samples were 

co l lec tad fm each loca t ion  i n  order t o  monitor condit ions f o r  

undisturbed and disturbed s o i l .  Samples from the f f r s t  location, 40 

yards south o f  Queeny Avenue, showed no p o s i t i v e  readings f o r  

v o l a t i l e  organic compounds (VOCs) f o r  disturbed or undisturbed s o i l  

condit ions. Xylene was detected for disturbed and undisturbed sof 1 

condit ions at the second sanrpllng location, W c h  was 60 yards north 

o f  Judi th Lane, adjacent t o  S i t e  M. A l l  samples were extracted and 

analyzed at IEPAs Spr ingf ie ld  Laboratory. 

H C A  
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A USEPA F ie ld  Invest igat ion Team ( F I T )  contractor also performed an 

a i r  monitoring survey i n  the creek bed i n  March, 1982. Thls survey 

involved the use of  an arganic vapor analyzer (OVA), an HNU 

photolonizer, and Drager detector tubes for  phosgene gas. Results 

indicated that a small, but measurable, concentration o f  organic 

vapors were present i n  the breathing zone (5 feet above ground 

surface), with concentrations increasing closer t o  the creek bed. In  

the breathing zone, the OVA showed readings up to  0.5 ppn above 

background, and the HNU readings were as high as 9 ppn above 

background. The survey crew also observed a 3-inch ef f luent  pipel ine 

adjacent to  the former Waggoner Bui ld ing uhlch was discharging a 

small stream of o i l y  l iqu id .  OVA and HNU readlngs were taken 

approximately 6 inches from the surface where t h l s  l l qu l d  had pooled. 

The OVA showed concentrations up to  350 ppa, and the HNU showed 

concentrations ranging from 400 t o  900 ppm I n  t h i s  area. Phosgene 

gas was not detected i n  any area using the Drager tubes. 

HRS scores have been calculated on two separate occasions for Dead 

Creek. The creek was f i r s t  scored i n  July, 1982, by Ecology & 

Environment, Inc., wi th a f l n a l  migratlon score o f  18.48. The s i t e  

was again scored i n  March, 1985 by IEPA i n  an attanpt to  Increase the 

previous score. IEPAs assessment led t o  a f i na l  score o f  29.23, 

however, th l s  score has not been f i n a l  lzed by USEPA. Route scores 

for  the 1982 assessment were as follows: ground water 4.24, surface 

water 7.55, and a i r  30.77. Corresponding route scores I n  the 1985 

assesswent were 5.65, 10.07, and 49.23. Observed releases were used 

for a l l  route scores i n  both the 1982 and the 1985 scoring packages. 

The only difference I n  the assessments was I n  the value assigned for 

waste q u m t l t y  i n  the three routes. The 1982 package l i s t e d  waste 

quantity as unknown (assigned value - 0). whlle IEPA calculated an 

approxlllate v o l w  o f  waste based on smple resu l ts  and visual 

observatlons. 

A signif icant anount o f  data has been developed showing a wide range 

o f  contwinants I n  and around CS-B. Review o f  ex ls t lng f i l e  data 

I ndicates nunerous possible sources o f  c o n t ~ l n a t i o n  i n  the area. 
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Pr io r  t o  b locking the c u l v e r t  a t  Queeny Avenue, Cerro Copper and 

Monsanto Chemical repo r ted l y  discharged process wastes d i r e c t l y  i n t o  

the creek. According t o  past IEPA inspect ion repor ts  the former 

kiaggoner Company, an i n d u s t r i  a1 waste haul i ng  operat ion, discharged 

wash waters from t ruck  c leaning a c t i v i t i e s  d i r e c t l y  t o  CS-0. A f te r  

IEPA order Waggoner t o  cease t h i s  p rac t ice ,  an unl ined surface 

impoundment was apparently used f o r  disposal o f  wash water. I n  the 

1940s and 1950s s i t e s  H and I were used fo r  disposal o f  various 

i n d u s t r i a l  wastes. These s i t e s  were a c t u a l l y  a s ingle,  l a rge  

disposal area p r i o r  t o  the const ruc t ion  o f  Queeny Avenue i n  the l a t e  

1940s. I n  the 1950s. the  Midwest Rubber Company, located west o f  

State Route 50 and south of. Queeny Avenue, had an ef f luent  p i p e l i n e  

which ran from t h e i r  p lan t  l oca t i on  t o  the nor thern po r t i on  o f  CS-8. 

Midwest Rubber Co. repo r ted l y  discharged process wastes, i n c l  uding 

o i l s  and cool ing water, t o  the creek. S i t e  G i s  a surface/subsurface 

disposal area w i th  corroded druns and other  wastes exposed on the 

surface. Surface drainage f o r  a t  l eas t  a po r t i on  o f  t h i s  s i t e  i s  

d i rec ted  to  CS-8. 

Data Assessment md Recamendations 

The scope of f i e l d  i nves t i ga t i on  work fo r  CS-B dur ing  the Dead Creek 

Pro jec t  includes c o l l e c t i n g  th ree s u r f  ace water samples from the 

Creek i n  Sector 0. This sanpl ing program should be s u f f i c i e n t  t o  

character ize the water c u r r e n t l y  i n  the  creek. S o i l  gas and anbient 

a i r  monitor ing w i l l  a lso be done i n  and around CS-8. 

A1 though a great deal o f  data i s  ava i l ab le  f o r  CS-B, most o f  the data 

i s  4-6 years old. Bccause o f  t he  dynmic  nature o f  the creek and 

disposal a c t i v i t i e s  i n  the area, e x i s t i n g  condi t ions may not be 

accurately characterized by h i s t o r i c a l  sampl l n g  data. Feasibi 1 i t y  

study a c t i v i t i e s  f o r  CS-B could be accomplished using e x i s t i n g  data 

and applying assumptions concerning chemical p r o f i  l e s  (contaminant 

d i s t r i a u t l o n ) .  However, t o  p roper ly  accompl fsh the  f e a s i b i l  f t y  study 

a c t i v i t i e s ,  a cur ren t  chemical depth p r o f i l e  o f  the creek bed should 

be developed. This would cons is t  o f  c o l l e c t f n g  

8-22 
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sediment and subsurface soi 1 samples from several locat ions i n  the 

creek bed and along the banks. The hydrology of the area has not 

been e l l - d e f i n e d  and should be addressed fu r ther .  It has not been 

establ ished whether the ground water discharges t o  Oead Creek or the 

creek acts as a recharge conduit  f o r  the Henry Formation aquifer.  I f  

discharge to  the creek i s  occurr ing, the  subsurface disposal areas 

( S i t e s  H and I i n  p a r t i c u l a r )  may be major cont r ibu tors  t o  the 

contamination o f  the creek. 

Accordingly, ex i s t i ng  IEPA moni to r ing  m l l s  on both sides of the 

creek should be redeveloped t o  a l low fo r  accurate water level  

measurements. This, f n  conjunct ion w i th  de ta i l ed  surveying of the 

creek bed and water l eve l s  i n  the creek, would a l low adequate 

assessment of the hydrology i n  the area. This would be best 

accomplished using continuous-recording water l eve l  inst runentat ion,  

and should be continued over a per iod o f  t ime s u f f i c i e n t  t o  address 

seasonal f luctuat ions.  In addit ion, records o f  Indust r ies  i n  the 

area should be thoroughly reviewed t o  es tab l i sh  a p r o f l l e  o f  possible 

releases from each source. 
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SITE M. HALL CONSTRUCTION PIT 

Si te  Oescriptlon 

S i te  M i s  a sand p i t  excavated by the H.H. Hal l  Construction Company 

i n  the mid t o  l a te  1940's. The p i t  i s  located immediately east of  

Dead Creek, and approximately 300 fee t  north of Judith Lane i n  

Cahokia, I l l i n o i s  (Figure M-1). The dimensions of the p i t  are 

approximately 275 by 350 feet.  Presently, S i t e  M i s  enclosed by a 

chain l i n k  fence, which also surrounds Creek Sector B. A small 

res ident ia l  area i s  located jus t  east o f  the p i t  on Walnut Street, 

which ear l i e r  served as an access road to  S l t e  M. The p i t  was 

excavated pr ior  to  any res ident la l  developnent on t h i s  street.  

Observations suggest that  the p i t  i s  apparently isolated from Dead 

Creek by an embankment; however, t h i s  embankment may not be 
continuous. Aerial photographs indicate that  a m a l l  break i n  the 

southern part o f  the enbanbent may a1 low flow between the creek and 

Si te  M. This possibility i s  supported by past IEPA inspections 

ind icat ing discoloration i n  the p i t  s imi lar  t o  that observed in  Oead 

Creek. 

S i te  History and Previous Invest lgr t ions 

No in fomat ion i s  avai lable on f i l e  concerning waste disposal 

ac t i v i t i e s  at S i te  M. It i s  possible that  disposal d id  occur, 

since access to  the p i t  remained unrestr icted u n t i l  a snow fence was 

erected I n  1980. From review o f  h i s t o r i ca l  aerial photographs, i t  i s  

evident that mfnor changes i n  the dimensions o f  the p i t  have occurred. 

This c w l d  be an ind icat ion o f  f i l l i n g  around the perimeter of the p i t .  

IEPA and the Cahokia Health Ocpartment have received nunerous 

complaints about S i t e  I4 and the creek from residents i n  the area. 

These complaints address, for the most part, seepage of odoriferous 

water in to  basements and problens assocfated with well water used to 

water gardens and lawns. 

IEPA sampled several pr ivate  we1 1s i n  the area during the prel iminary 

HCA ,156838 
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hydrogeological study conducted i n  1980. In  addition, one sample of 

basement seepage from a home on Walnut Street near S i te  M was 

collected. Analyt ical resu l ts  of  these samples are presented i n  

Table 0-9, located i n  the Creek Sector B por t ion of the report. The 

resu l ts  show concentrat ions of  copper, manganese, and phosphorus 

above the s ta te 's  water qual i ty  standards i n  one or more wells as 

well  as i n  the basement seepage sap le .  

I n  conjunction with the creek sanpl ing done i n  1980, IEPA col lected 

sediment and water srmples frm S i t e  M. Analyt ical  data fo r  these 

sap les  are presented i n  Table H-1. In general, the water samples 

showed no s i g n i f  {cant containat ion,  a1 though water qua1 f t y  standards 

for copper, phosphorous, and zinc were exceeded. Trace levels of  

PCBs (0.9 t o  4.4 ppb) were found i n  both simples. The sediment 

sap les,  however, d id  show f a i r l y  high levels o f  several 

contaminants, including cadmtum, chromiun, copper, lead, nickel, 

zinc, and PCBs. I n  general, the scraples closer to  the break i n  the 

embankment separatlng S f  t e  M from h a d  Creek showed higher levels o f  

contaninants than the other saa~ies.  

Because water levels i n  the p i t  were approximately two feet higher 

than those found i n  the closest monitoring wells, the IEPA study 

concluded that there i s  no hydrological connectlon betmen water i n  

the p i t  and the ground water aquifer. This assessment may or may not 
be accurate. 

The IEPA study conducted I n  1980 showtd s ign i f icant  contanination at 

S l te  M n d  i den t l f l ed  spcc i f lc  waste types present. Pnvestigation of 

S i te  M for the Dead Creek Project includes co l lec t ing  two surface 

water and three sediment sanples. A s o i l  gas survey and aabient a i r  

monitoring w i l l  also be conducted at  S i t e  M. This s a ~ p l l n g  program 

w i l l  not provide suf f ic ient  data t o  adequately evaluate remedial 

alternatives. Core sanples should be col lected from the bottom of 

the p i t  i n  order to  determine the types o f  wastes present and the 

nco 7683625 
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TABLE M-1: 

ANALYSIS OF SURFACE WATER AND SEDIMENT SAMPLES FROM SITE M 
(COLLECTED BY I E P A  9-15-80) 

SAMPLE LOCATIONS 
1 I 1 
1 1 Water Sediment 1 

Arsenic 
Bari urn 
Beryl i un 
800-5 

PARAMETERS 
- - -  

5 501 S 502 X 1 2 3 7 1 2 4  
- 

Copper I 0.035 0.33 18,700 4,500 
Cyanide 0.02 - 

A 1  ka l  i n i  ty I 80 85 

Boron 
Cadmium 
Calcium 
COO 
Chloride 
Chromium 

0.2 0.2 - 
25 4 - - 40 4 

12,500 4,500 
58 85 
27 28 - - 150 50 

NOTE: A l l  resu l ts  i n  ppn. - 
Blanks indicate parameter not analyzed. - Indicates below detect ion 1 fmits. 

~i our i de 
I ron 
Lead 
Magnes i un 
Manganese 
Mercury 
Nickel 
Pheno 1 
Phosphorus 
Potassiun 
S i  l ver  
Sodi um 
Strontium 
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0.4 0.4 
0.8 1.8 49,000 13,500 

0.01 1,400 130 
6 6 3,400 3,500 

0.06 0.82 200 80 - - 
0.02 0.05 1.600 5 90 
0.01 0.01 
0.17 0.31 
5.9 6.2 950 1,000 
.. - 30 6 
24 25 6 50 100 

l,3 5 + LI  7 

Vanadium 
Z i  nc 
PCBs 
D l  ch 1 orobtnzene 

42 19 
0.1 0.7 17,700 2,600 
0.0009 0.0044 1,100 24 

1 
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extent o f  v e r t i c a l  migra t ion  o f  contaminants t h a t  has occurred. I n  

addi t ion,  several borings should be completed around the perimeter o f  

the p i t ,  inc lud ing  the mbankment between the  p i t  and the creek. I t  
would a lso be necessary t o  v e r i f y  t h a t  there  i s  no hydrological  

connection between the water i n  the p i t  and the ground water aqui fer .  

This would be best accomplished using continuous recording gauging 

s ta t ions  a t  wel ls i n  the v i c i n i t y  of the creek and at the p i t .  These 

a c t i v i t i e s  would provide the informat ion necessary to  proceed wi th a 

v i ab le  remedial program. 

HCA c ~ 5 6 6 4 2  
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CREEK SECTOR 6 - OEAD CREEK 

S i t e  Desc r i p t i on  

Creek Sector 9 (CS-8) inc ludes  the  p o r t i o n  of Dead Creek i y i n g  

between Queeny Avenue and J u d i t h  Lane i n  Sauget, I l l i n o i s .  Three 

o t h e r  s i t e s  i n  the  Dead Creek P r o j e c t  are l oca ted  ad jacent  t o  CS-8. 

These inc lude  S i t e  G t o  t he  northwest,  S i t e  L t o  t h e  nor theas t ,  and 

S i t e  M t o  the  southeast. A l l  o f  these s i t e s  have been i d e n t i f i e d  a t  

one t ime o r  another as poss i b l e  sources o f  p o l l u t i o n  i n  CS-8. 

Presen t l y ,  CS-B and S i t e  M are enclosed by a cha in  l i n k  fence which was 

i n s t a l l e d  by the USEPA i n  1982. The banks o f  t h e  creek are h e a v l l y  

vegetated, and debr i s  i s  s ca t t e red  throughout t h e  no r t he rn  one-ha1 f o f  

CS-8.  Culver ts  a t  Queeny Avenue and J u d i t h  Lane have been blocked i n  

o rde r  t o  prevent any re lease  o f  contaminants t o  t h e  remainder o f  the  

creek, al though t h e  adequacy o f  these b locks  has been quest ioned 

severa l  t imes. Water l e v e l s  i n  t h e  creek vary  s u b s t a n t i a l l y  depending 

on r a i n f a l l ,  and du r i ng  extended per iods  o f  no p r e c i p i t a t i o n ,  t he  creek 

becomes a d r y  d i t ch .  

S i t e  H i s t o r y  and Prev ious I n v c s t l g a t i o n s  

The I E P A  i n i t i a l l y  became aware o f  environmental  problems a t  CS-8 i n  

May, 1980 when severa l  cornplaints were rece ived  concern ing smoulder- 

i n g  and f i r e s  observed t h e  creek bed. I n  August, 1980, a l o ca l  

r e s i d e n t ' s  dog died, apparen t l y  o f  chemical burns r e s u l t i n g  from 

con tac t  w i t h  m a t e r i a l s  i n  t h e  d i t c h .  Fo l low ing  t h i s  i n c i den t ,  t he  

IEPA conducted p r e l i m i n a r y  sampl ing t o  determine t h e  cause of these 

problems i n  CS-B. Chemical ana l ys i s  o f  these samples i nd i ca ted  h igh  

l e v e l s  o f  PCBs, phosphorus, and heavy metals, and t h e  IEPA subse- 

quen t l y  author ized t h e  i n s t a l l a t i o n  o f  f enc i ng  i n  o rder  t o  prevent 

p u b l i c  access t o  t he  creek. I n  September 1980, t h e  I l l i n o i s  

Department of T ranspor ta t ion  ( IDOT) completed i n s t a l  l a t i o n  of 7000 

f e e t  of snow fence w i t h  warning s igns around CS-B and S i t e  M. The 

IEPA subsequently performed a p r e l i m i n a r y  hydrogeo log ica l  i n v e s t i -  

g a t i o n  i n  t he  area i n  an attempt t o  i d e n t i f y  t h e  sources o f  p o l l u t i o n  
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i n  Dead Creek. The r e s u l t s  o f  t h i s  i n v e s t i g a t i o n  are documented i n  

the  S t .  John Report. The snow fence was l a t e r  rep1 aced w i th  a chain 

1 ink  and barbed wire fence. The i n s t a l l a t i o n  o f  t h i s  fence was 

authorized by the USEPA, and was completed i n  October, 1982. 

P r i o r  t o  the I E P A  investigation i n  1980, the  C i t y  o f  Cahokia Heal th 

Department received c a p l a i n t s  from area res iden ts  concerning 

discharges from Cerro Copper Product (Cerro)  en te r i ng  CS-6. I n  1975, 

ItPA v i s i t e d  the s i t e  i n  order t o  determine i f  these dtscharges were 

occurr ing. Inves t iga tors  observed d i s c o l o r a t i o n  i n  the  creek and 

along the banks s i m i l a r  t o  what was l a t e r  observed i n  the hold ing 

ponds at Cerro. One water sample was c o l l e c t e d  by IEPA from the 

creek immediately south o f  Queeny Avenue. Analys is  o f  t h i s  sample 

ind ica ted the  presence of copper (0.3 ppn), i r o n  (3.2 ppm), and 

mercury (0.1 ppb). The c u l v e r t  under Queeny Avenue war sealed 

sometime i n  the e a r l y  1970's by Cerro Copper and the  Monsanto 

Chemical Company fo r  the purpose o f  r e s t r i c t i n g  f l o w  from the  hold ing 

ponds a t  Cerro (Creek Sector A). The ho ld ing  ponds were also 

regraded t o  the nor th  t o  d i r e c t  t h e i r  f low t o  an i n te rcep to r  

discharging t o  the  Sauget Wastewater Treatment Plant .  The 

inves t iga tors  concluded t h a t  f l ow  through the  blocked c u l v e r t  had 

occurred, although the d i r e c t i o n  o f  f l o w  could not be determined 

because no flow was evident a t  the t ime o f  the  inspect ion.  

The IEPA hydrogeological study, conducted i n  1980, included 

c o l l e c t i n g  20 surface sediment samples f o r  ana lys is  from CS-8 (F igure  

8-1). Analyses o f  samples from the northern p o r t i o n  of CS-8 are 

presented i n  Table 8-1. Samples x106, x119, x120, x125, and x126 

showed PCBs i n  concentrat ions rcnging from 1.1 t o  10,000 pa r t s  per 

m i l l i o n  (ppn). Sample x125, taken adjacent t o  t he  former Waggoner 

Company operation, contained add1 t l o n a l  organic contaminants, 

inc lud ing  a1 kylbenzenes (370 ppn), dichlorobenzene (660 pp), 

t r ichlorobenzene (78 ppn) , dichlorophenol (170 ppn) , and hydrocarbons 

(21,000 ppn). These contaminants were not detected i n  o ther  surface 

sediment samples i n  the  nor thern  p o r t i o n  o f  CS-B dur ing t h i s  
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TABLC 8 1. ANALYSIS O f  SOIL SAMPLE5 IN IHC 
NOIIMRN M(111011 of CREEK StCIrm a 
(COLLECTED BY IEPA 9-8-80 IHIOW 10-25-80) 

SWLE LOCATIONS 
1 . 1 

Arsenic 
Oar lu 
Beryl lur 
Boron 
Crdmlu 
C r l c l u  
C h r m t u  
tobr l  t 
Copper 

l r o n  
Lead 
Wrgnes lu 
~rngmese 
h r c u r y  
Nlckel 
Phosphorus 
P o t r r s l u  
Silver 
Sodlua 

7tr6nflu 
V a n d l a  
I l nc  
PCBs 
Alkylbenzener 
Dlc hlorobenzene 
D lch lo ro~eno l  
Hydrocbrbons 
Wbphthr l enes 
T r  lchlorobe~zene 

NOTE: A l l  resu l t r  I n  p p  - 
@lank lndlcr te p r r r a t e r  not mrlyzed - lndlcrtes belor d e t r t l m  I l s l t s  
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i n ves t i ga t i on .  I n  genera l ,  i no rgan i c  ana lys is  of these samples I 

i nd i ca ted  h igh  l e v e l s  of severa l  meta ls  i n  comparison w i t h  background 

cond i t i ons  (Tab le  8 - 3 ,  sample ~ 1 2 1 ) .  

Subsurface s o i l  samples were a lso  c o l l e c t e d  by IEPA from one l o c a t i o n  

i n  the nor thern  p o r t i o n  o f  CS-B du r i ng  the  1980 i n v e s t i g a t i o n .  

Analyses o f  samples from b o r i n g  P - 1  are  inc luded i n  Table 8-2. 

Resu l t s  ind ica ted  t h e  presence o f  PCBs t o  a depth of seven feet,  and 

o the r  organic  contaminants t o  a depth o f  th ree  feet .  PCB 

concen t ra t ions  ranged from 9,200 ppm near t he  surface t o  53 ppm a t  

depths g rea te r  than  4 f e e t  and up t o  7 f e e t .  Other  o rgan ic  

contaminants were de tec ted  a t  concen t ra t ions  ranging from 12,000 ppm 

near the  sur face t o  240 ppm a t  2.5 f e e t .  These r e s u l t s  i n d i c a t e  

non-uniform contaminant depos i t i on  i n  t h e  nor thern  p o r t i o n  of CS-0, 

which i s  comnon i n  r i v e r i n e  systems. The above data i n d i c a t e  t h a t  

h i s t o r i c a l  re lease(s )  of contaminants t o  t he  nor thern  p o r t i o n  of CS-8 

d i d  occur. However, t h e  h o r i z o n t a l  and v e r t i c a l  e x t e n t  of t h e  

r e s u l t i n g  contaminat ion has no t  been f u l  ly def ined. 

Analyses o f  sediment samples from t h e  southern p o r t i o n  of CS-8 are 

summarized i n  Table 8-3. Sample x121 was taken from s o i l  ou t s i de  t he  

creek bed t o  es tab l  i s h  background condl  t fons .  Samples x107, x122, 

and x127 contained PCBs a t  concen t ra t ions  ranging from 73 t o  540 ppm. 

Sample x122 a lso showed d ic lorobenzene (0.35 ppn). Th is  was t h e  o n l y  

organic  contaminant o t he r  than PCBs detected i n  samples from the  

southern p o r t i o n  o f  CS-6. Several  metals,  i n c l u d i n g  arsenic,  

cadmium, chromium, copper, lead, and zinc, were detected a t  l e v e l s  

s i g n i f i c a n t l y  above background concen t ra t ions  i n  a1 1 samples. 

However, t he  metal concen t ra t ions  were comparable t o  concen t ra t  i ons  

detected i n  samples of sediment taken i n  t he  nor thern  p o r t i o n  of 

CS-8. A l l  of the samples were c o l l e c t e d  from t he  creek bed adjacent - 
t o ,  o r  downstrean from S i t e  M, which i s  an o l d  sand p i t  excavated by 

t h e  H.H. H a l l  Cons t r uc t i on  Company i n  approximately 1950. Hazardous 

m a t e r i a l s  were not  r epo r t ed  t o  have been disposed o f  a t  S i t e  M. 

I n  October, 1980 IEPA and Monsanto Chemical Company coope ra t i ve l y  

8-5 nco 6565823  



TABLE 8-2: ANALYSIS OF SIIBSURFACE SOIL 
SAMPLES AT BORING LOCATION P-1  
I N  CREEK SECTOR 8. (COLLECTED BY 
IEPA 9-8-80) 

NOTE: All results In ppm - 
Blanks Indicate below detection limits 

SAMPLE DEPTH . - 

PARAMETERS 

Biphenyl 
Ch loron l trobenzene 
Dl chlorobenzene 
PCBs 
Trlchlorobenzene 
Xylene 

01-1 l o - 2 @  21-31 31-40  41-51 51-6 61-71 

6,000 9,000 1,100 
200 240 

12,000 8,900 240 
9,200 2 s 600 920-6 240 53 5 3 54 

380 3,700 590 
540 250 



TABLE 8-3: ANALYSIS Of SOIL SAMPLES IN THE 
SOIJTHERN PORTION OF CREEK SECTOR B 

(COLLECTED BY IEPA 9-8-80 THROUGH 10-25-80) 

PARAMETERS 
A1 mi nun 
Arsenic 
Bar I un 
Beryl 1 un 
Boron 
Cadmiun 
Calcium 
Chromium 
Cobalt 
Copper 
I ron  
Lead 
Hagnes i un 
Manganese 
Mercury 
Nickel  
Phosphorus 
Potassiun 
S I  l ve r  
Sod i un 
Strontium 
Vanad i un 
Zinc 

I PCBs 
Dichlorobenzene 

SAMPLE LOCATIONS - 

x107 xl08 x109 xl10 xlll x112 x121 x122 x127 
a, #W 6,600 

-- - 

6,000 44 25 6 7 80 50 
4,800 3,800 1,600 4,300 1,800 8,000 2 30 5,500 2.500 - - - - - - - 2 2 - - - - - - - - - 

70 - 200 40 100 100 1 3 5 50 
11,000 10,000 24,000 16,000 13,000 30,000 11,000 15,000 8,000 

360 300 .. 140 50 50 - 5 0 340 
30 30 20 - - 30 -a 

32,000 31,000 7,700 22,000 15,000 41,000 100 21,900 28,000 
70,000 58,000 75,000 67,000 68,000 52,000 16,500 50,000 63,000 
24,000 2,000 I, 700 2,000 2,000 5,100 - 1,700 1,700 
2,900 3,900 3,600 4,100 4,000 4 , ooo 5,900 3,800 2,700 
150 150 300 200 160 300 370 190 150 - 1.7 3 3.3 3.2 6 - - - 

3,500 3,000 900 1,900 2,000 2,700 120 1,700 

i:!:: 1,50; 
- - - - - - 

1,700 1,300 1,600 1,200 1,500 960 ! 1 i% 
40 - - - - - - 30 40 

1,700 900 900 700 1,000 1,600 80 630 700 
180 200 130 160 160 430 32 190 130 
60 - - 70 100 - 25 4 5 4 5 

25,000 22,000 27,000 25,000 47,000 52,000 230 19,900 28,000 
120 - - - - - - 540 73 - - - - - - - 0.35 - 

f 6 E: A l l  resu l ts  i n  pp. 
M Blanks indicate that  paraneter not analyzed 
3 0. - Indicates 1s below detector l i m i t  

u 

2 * 
u 

;1 
QI 
N 

G VI 

t4 
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collected three sediment samples from CS-B in order t 3  confirm 

results of earlier sampling done by IEPA. 50-1 was collected from 

the creek bed 40 yards-south of Queeny Avenue. This location is 

adjacent to the former Waggoner Company building and also near an old 

outfall (effluent pipe) from the Yidwest Rubber Company. Samples 

50-2 and 50-3 were collected approximately 220 yards south of 50-1, 

in the central portion of CS-8. Results of these samples, including 

a blank soil sample collected from the Missouri Bottoms in St. 

Charles, Mo., are presented in Tables 8-4 and 8-5. PCBs (45-13,000 

ppm) were found in all three samples from CS-6, as mere several 

chlorinated benzenes. Chlorinated phenols and phosphate ester were 

detected in samples SD-1 and 50-3, but were not found in SD-2. The 

analysis of these samples for inorganic parameters detected generally 

higher levels of inorganic parameters in 50-2 and SO-3 than those for 

SD-1 and the soil blank. These results clearly indicate differential 

contamination in CS-6, with SO-1 showing high levels of PCBs and 

. other organic compounds, whereas SD-2 and SD-3 contained higher 

levels of metals. 

IEPA personnel also collected two sediment samples from CS-6 i n  

December, 1982, as part of an area-wide dioxin sampling effort 

managed by the USEPA which also included Site 0. The first sample 

was collected along the east bank of the creek, approximately 80 

yards south of Queeny Avenue. Previous sampling conducted by IEPA in 

this area had shown high concentrations of PCBs. The second sample 

was collected along the west bank of the creek, approximately 50 

yards south of Queeny Avenue. Both samples were analyzed 

specifically for 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) by a 

USEPA contract 1 aboratory. The first sample showed a quantified 

level (0.54 ppb) of TCDD, and the second sample was below the 
detection limit. 

I EPAs Prel iminary Hydrogeological Investigation of Dead Creek in 1980 
was conducted for the purpose of determining possible sources of 

901 lution observed in CS-6. The study included instal lation and 

M C A  5;  5 6 8 5 6  
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TABLE 0-4: ORGANIC ANALYSIS OF SEDIMENT 
SAMPLES FROM O E M  CREEK, SECTOR B 
(SPLIT SAMPLES-IEPA AND MONSANTO 
COLLECTED 10-2-80) 

SAMPLE LOCATIONS 

NOTE: A1 1 values in p p  - 
*Soil blank collected from Missouri Bottoms, St. Charles, Mo. 
Blanks indicate below detection 1 imits 
( ) Semi -quartti tative values 

t 

PARAMETERS 

CHLOROBENZENES: 
Monochlorobenzene 
p-Oichlorobenzene 
o-Oichlorobenzene 
Trichlorobenzenes 
Tetrachlorobenzenes 
Pentacesorobenzene 
Hexachl orobenzene 
Nitrochlorobenzenes 

CHLOROPHENOLS: 
o-Chlorophenol 
p-Chl orophenol 
2,4-Dichlorophenol 
Pentachlorophenol 

PHOSPHATE ESTERS : 
Oibutyl phenyl Phosphate 
Butyl diphenyl Phosphate 
Tri phenyl Phosphate 
2-Ethyl hexyl diphenyl 

Phosphate 
Isodecyldiphenyl Phosphate 
T-Butylphenyldiphenyl 

Phosphate 
O i  -t-butyl phenyldiphenyl 

Phosphate 
Nonyl phenyl Diphenyl Phosphate 
Cumyl phenyldiphenl Phosphate 

PCBs (C12 to C16 Hornologs) 

SO- 1 50-2 50-3 81 ank* 

(0.9) (0.3) 
370 (0.3) (0.4) 
80 (0.6) 1 
85 1.6 (0.7) 
6.1 2.4 (0.4) 

1.2 
120 

3.7 
6.6 
1.2 
130 

330 

2600 

28 

3.7 

13,000 240 45 
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sampling of 12 monitoring wells i n  addition ts the 1980 soil/sedlrnent 7 

sampling described above. Residential wells were also sampled to 

determine ground water qual ity in the area. Locations of IEPA 
monitoring wells and residential well samples are shown in 

Figure 8-2. All IEPA wells were screened in the Henry Formation 

sands, ~ i t h  screened interval elevations ranging between 366 and 402 

feet Mean Sea Level. The hydraulic gradient in the vicinity of CS-B 

is very flat, with ground water flow generally to the west toward the 

Mississippi River. 

Analytical data for three sets of samples from the IEPA monitoring 
wells, corresponding to three sampling events in 1980 and 1981, are 

presented in Tables 8-6, 8-7, and B-8. We1 1 6108 can be considered a 

background we1 1 due to its location upgradient from the known 

disposal areas around CS-8. Organic contaminants were consistently 

found in Wells 6107 and 6112, These wells are in downgradient 

monitoring positions for sites G and I respectively. Certain organic 

contaminants were detected in Wells 6102, GI09 and GllO during the 

initial sample event, but these wells did not show any of the 

organics in subsequent samples. We1 1 6102 is located imnedi ately 

west of the northern portion of CS-B, and near the southeast corner 

of Site 6. Well 6109 is located approximately 150 feet west of the 

former Waggoner surface impoundment (Site L ) .  We1 1 6110 is located 

downgradient of Site H. PCBs were detected at one time or another in 

We1 1s 6101, 6102, G104, 6106, 6107, 6110, and 6112. Of these, only 

6101 and 6102 showed PCBs in all three sets of samples. 

Inorganic analyses of samples from the IEPA monitoring we1 1 s indicate 
several parameters at concentrations above background (6108) and 

water qual ity standards. Standards for iron, manganese, and 

phosphorus were exceeded in samples from the background well. 

Bari urn, cadmium and lead were detected at concentrations exceeding 

standards in one or more we1 l(s). In general, wells G109, 6110, and 

6112 showed the most significant inorganic contamination. When 

compared with data for other wells, 6109 contained very high 

concentrations of arsenic, copper, nickel, and zinc. The pH for 6109 
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F I G U R E  8-2 
LOCAT IONS Of IEPA MONITORING WELLS AND R E S S M W T  I A L  
WELLS SAMPLED I N  THE V I C I N I T Y  O f  DEAD CREEK 

EPA,'CERRO COPPER/EIL/PCB AITCEWEY KIRK PFXXUCT / ATMRNEY CLIENT PRF~TLEGE 



TABLE 0-6: A N A L Y S I S  Of CAWWOUATER SAHPLCS fROH IM ILPA MINI IORING UfLLS 
(coc~tcrto lo-23-eo) 

Arrcnlc 
B r r l u  

I Boron 

NOlE;  A l l  results In p p  unless otherrlre noted. 
llmks Indlcrte parmeter not mrlyred.  

- Indicates below d c t u t l o n  I lmltc.  
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WIE: A\\ results tn p p  unless othrwtse noted. 
Blanks ind l r r te  parmeter not m r l y z d .  - indictes beluw detection limits. 
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was 6.3, 4.1, and 4.6 dur ing  tne th ree  sampling events. This v 

i nd i ca tes  an u n i d e n t i f i e d  source was re leas ing  acid t o  the 

groundwater. Other we1 1 s which exh ib i t ed  s i g n i f i c a n t  inorganic 

contamination inc lude 6102, G103, G105, and G106, a l l  o f  which are 

loca ted adjacent t o  CS-B along the west s ide.  The data ind ica tes  

non-uniform ground water contamination i n  t he  area, 1 i k e l y  resu l  t i n q  

from a v a r i e t y  o f  pol l u t i o n a l  sources. 

P r i va te  wel ls  i n  the area have been p e r i o d i c a l l y  sampled by the IEPA 

and the USEPA. These we l ls  are no longer used f o r  potable water, but 

they  are used f o r  watering lawns and gardens. Locations o f  p r i v a t e  

w e l l  samples i n  the Dead Creek area are shown i n  Figure 8-2. IEPA 

sampled f i v e  r e s i d e n t i a l  we1 1s and c o l  l ec ted  one basement seepage 

sample near Creek Sectors 8 and C .  A n a l y t i c a l  data f o r  these samples 

are presented i n  Table 0-9. G504, loca ted east o f  CS-0 on Jud i th  

Lane, exceeded the standard fo r  copper. The we l l s  a l l  showed water 

q u a l i t y  s i m i l a r  t o  t h a t  found i n  IEPA moni to r ing  we l l  G108, 

i n d i c a t i v e  o f  background cond i t ions  i n  t h e  area. The basement 

seepage sample was co l l ec ted  from a residence on Walnut Street ,  j u s t  

east  o f  S i t e  M. Analysis o f  t h i s  sample i nd i ca ted  h lgher l e v e l s  o f  

barium and copper, when compared w i th  the  p r i v a t e  we l l  samples. The 

seepage sample (x301) a lso showed a measurable l eve l  o f  chlordane, 

which was l i k e l y  due t o  the app l ica t ion  o f  comnercial pes t ic ides .  

I n  March, 1982 the  USEPA co l l ec ted  ground water samples from four  

p r i v a t e  we l ls  (SG1, 502, 503, and 506) and two IEPA moni to r ing  we! 1 s 

(SO4 and 505). Ground water samples SO4 and SO5 correspond t o  IEPA 

moni to r ing  we l ls  6102 and GlOL respec t i ve l y .  I n  addi t ion,  s o i l  

samples (SO7 510, 511) were co l l ec ted  from three gardens where wel l  

water I s  used for  watering. S o i l  Samples 507, 5010, and S O 1 1  were 

co l l ec ted  from gardens a t  t he  loca t ions  o f  ground water samples S o l ,  

502, and SO3 respec t i ve l y  (see Figure 8-2 f o r  approximate sample 

l oca t i ons ) .  Water and s o i l  blank samples, R09 and R12 respect ive ly ,  

were also co l l ec ted  and analyzed. A n a l y t i c a l  data f o r  these samples 

are presented i n  Tables 8-10 and 8-11. 
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TABLE B-9: ANALYSIS OF RESIDENTIAL WELL AND 
SEEPAGE SAMPLES COLLECTED BY IEPA 

SAMPLE DATES AND LOCATIONS 
I 

Bar i urn 
Boron 
Cadmi um 
Chrorni urn 

PARAMETERS 
A r s e n ~ c  

9/16/80 9/16/80 9/16/80 9/23/80 6/8/83 1/5/33 
7 ? m - G 5 0 2 6 5 0 3 F 5 0 4 ~  x3(n 
0.008 0.004 0.001 0.01 

Lead 
Magnes i um 
Manganese 
Mercury 

COD pe r 0.02 0.06 0.01 0.03 
I r o n  I 4.6 19 17.7 0.73 26 3 1  

~ i c k e l -  
Phosphorus 
Potassium 

NOTE: A l l  r e s u l t s  i n  ppn unless o therw ise  noted - 
Blanks i n d i c a t e  below d e t e c t i o n  1 i r n i t  
- I nd i ca tes  parameter n o t  analyzed 
Sample x301 was c o l l e c t e d  from basement seepage 

0.02 0.1 
0.02 0.62 1.2 

6.6 5.7 4.5 6 6.2 6.4 
( S i l v e r  

Sodium 
Zinc 
PCBs 

, Chlordane (ppb)  

21 24 12 26 15.2 19 
0.85 0.18 0.8 0.7 - - - - - - - 0.13 
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TMLE 0-11: I m G A Y I C  MALVSlS OF QWO WIER AWO 
SOIL I l U L E S  Il I l f  VlClllTV OF CREEK SECIOA 8 
(courcr ro  n USEPA 1-3-02] 

NOTE: 8 l n k s  lndlcr te balm d r t r t l o n  l lmt ts  - 
( ) - R e s ~ l t r  d l4  not meet USEPA @ r l l t y  Control c r l t e r t r  - Data unrellrDle 

Oupllcate MI~JI~S performed by USEPA central r q l m a l  laboratory 
Saplcs RM and 8012 are u t c r  urd s o 0  blmks, rerpect l re ly 

PMMTERS 
A l u I n u  
Ant laany 
ArrenIc 
8r r l tm 
Beryl l lu 
Boron 
CarL lu  
t h r o a l u  
Cobalt 
Copper 
I ron 
Lead 
Wangnese 
M r c u y  
t lercurp 
~ l c k e l  
Se len lu  
S l l r e r  
l h a l l  lu 
:In 
yanadtu 
l lnc 

6ROUNO WIER - I n  PP8 
501 SO2 - SO6 

400 3W WO 1,200 

11 29 

10.500 11.000 a.000 1,800 140 110 
4.2 14 31 5.3 2 . 1  

12 
62 70 82 95 
65 

65.000 31,000 38,000 28,000 530 250 
5 70 97 74 9 I I 10 

I,LW 1.1W 1.500 5.100 460 110 

0.1 0.4 0.4 0.2 0.1 

101.000 109.MO 40.000 1.m 2bO 350 

SOIL I #  PPM 
SO? s O m s 0 1 1  no12 
750 6W 43U- 

1.3 1 .O 
80 80 80 

1.64 0 . 2 r  i:F 3 2 

16 24 I3  
340 360 240 

(451 (20) 
120 630 

6.5 5.5 4 

2 

96 130 --- 
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Quant i f i ed  l e v e l s  of b i s - ( 2 - e t h y l h e x y l )  phthal  a t e  were found in we1 1 s 

SOI, 502, and S05. In a d d i t i o n ,  seven compounds from t h e  p e s t i c i d e  

f r a c t i o n  were d e t e c t e d  i n  U e l l s  504, 505 ( I E P A  w e l l s ) ,  and 506. 

Diethyl p h t h a l a t e ,  bu ty l  b e n z y l p h t h a l a t e ,  and methylene c h l o r i d e  were 

d e t e c t e d  i n  t h e  water  b lank ,  i n d i c a t i n g  t h a t  va lues  of t h e s e  

parameters  found in o t h e r  samples should be d i s regarded .  Metttylene 

l n l o r i d e  was used t o  decontaminate  sampling equipment,  and 

c o n c e n t r a t i o n s  of t h i s  parameter  i n  a l l  samples should not Se 

cons idered  i n d i c a t i v e  of a q u i f e r  c o n d i t i o n s .  Water q u a l i t y  s t a n d a r d s  

f o r  lead and cadmium were exceeded i n  one o r  more w e l l s .  

The s o i l  samples showed t r a c e  l e v e l s  of chlordane and d i e l d r i n .  

I t  could not be determined i f  l e v e l s  of p e s t i c i d e s  found in t h e  

gardens s o i l s  were a t t r i b u t a b l e  t o  t h e  use of well water o r  a p p l i c a -  

t i o n  of cormercial  p e s t i c i d e  products  t o  t h e  gardens.  P h t h a l a t e s ,  

methylene ch lor ide ,  chrysene ,  and chromium were de tec ted  in t h e  soi  1 

blank ( R O l Z ) ,  and t h e s e  compounds should be d i s regarded  in o t h e r  

samples. 

I n  September and October ,  1980 IEPA conducted p r e l i m i n a r y  a i r  

. monitor ing in  CS-8. The survey included use of d e t e c t o r  tubes  

( Drager) f o r  halogenated hydrocarbons, and col  l e c t i o n  of a i r  samples 

i n  charcoal tubes  with subsequent l a b o r a t o r y  a n a l y s i s .  The d e t e c t o r  

tubes  showed p o s i t i v e  r e a d i n g s  - f o r  hydrocarbons in the nor thern  

por t ion  of CS-0, ad jacen t  t o  t h e  former Waggoner Building. Resu l t s  

were not quan t i f i ed ,  and n e g a t i v e  read ings  were observed in a1 1 o t h e r  

a r e a s  surveyed. Air samples were c o l l e c t e d  from two l o c a t i o n s  i n  

CS-8 using charcoal t u b e s  and sampling pumps. Two samples were 

c o l l e c t e d  from each l o c a t i o n  i n  o r d e r  t o  munitor c o n d i t i o n s  f o r  

undis turbed and d i s t u r b e d  s o i l .  Samples from t h e  f i r s t  l o c a t i o n ,  40 

y a r d s  south of Queeny Avenue, showed no p o s i t i v e  read ings  f o r  

v o l a t i l e  organic  compounds ( VOCs) f o r  d i s t u r b e d  o r  undis turbed so i  1 

c o n d i t i o n s .  Xylene was d e t e c t e d  f o r  d i s t u r b e d  and undis turbed s o i l  

c o n d i t i o n s  a t  t h e  second sampling l o c a t i o n ,  which was 60 y a r d s  nor th  

of  J u d i t h  Lane, a d j a c e n t  t o  S i t e  M. All samples were e x t r a c t e d  and 

analyzed a t  IEPAs S p r i n g f i e l d  Laboratory.  

YCA ,i56862 
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A USEPA F i e l d  I n v e s t i g a t i o n  Team (FIT) c o n t r a c t o r  a lso  performed an I 

a i r  mon i to r ing  survey i n  t h e  creek bed i n  March, 1982. Th is  survey 

invo lved  t h e  use o f  an organic  vapor analyzer  (OVA), an HNU 

photo ion i  zer, and Drager de tec to r  tubes f o r  phosgene gas. Resu 1 t s  

i nd i ca ted  t h a t  a small, bu t  measurable, concen t ra t ion  o f  organic  

vapors were present i n  t h e  b rea th i ng  zone ( 5  fee t  above ground 

sur face) ,  w i t h  concen t ra t ions  inc reas ing  c l o s e r  t o  the  creek bed. I n  

t h e  b rea th ing  zone, t h e  OVA showed read ings  up t o  0.5 ppm above 

background, and t h e  HNU readings were as h i g h  as 9 ppm above 

background. The survey crew a lso  observed a 3 - inch  e f f l u e n t  p i p e l i n e  

adjacent t o  t he  former Waggoner B u i l d i n g  which was d i s cha rg i ng  a 

smal l  stream o f  o i l y  l i q u i d .  OVA and HNU readings were taken 

approx imate ly  6 inches from t h e  sur face where t h i s  l i q u i d  had pooled. 

The OVA showed concen t ra t ions  up t o  350 ppm, and t he  HNU showed 

concen t ra t ions  ranging from 400 t o  900 ppm i n  t h f s  area. Phosgene 

gas was not  detected i n  any area us ing  t h e  Drager tubes. 

HRS scores have been c a l c u l a t e d  on two separate occasions f o r  Dead 

Creek. The creek was f i r s t  scored i n  Ju ly ,  1982, by Ecology & 

Environment, Inc., w i t h  a f i n a l  m i g r a t i o n  score o f  18.48. The s i t e  

was again scored i n  March, 1985 by  IEPA i n  an attempt t o  increase t he  

p rev ious  score. IEPAs assessment l e d  t o  a f i n a l  score of 29.23, 

however, t h f s  score has nat ~ A Q .  fi.lrltl,i,~@~ by lLCA%. WI(*LI~ 3tm 

f o r  the  1982 assessment were as f o l l ows :  ground water 4.24, surface 

water 7.55, and a i r  30.77. Corresponding r o u t e  scores i n  t he  1985 

assessment were 5.65, 10.07, and 49.23. Observed re leases were used 

f o r  a1 1 r ou te  scores i n  bo th  t he  1982 and t h e  1985 sco r i ng  packages. 

The o n l y  d i f ference i n  t h e  assessments was i n  t h e  value assigned f o r  

waste q u a n t i t y  i n  t h e  t h r e e  routes.  The 1982 package l i s t e d  waste 

q u a n t i t y  as unknown (ass igned va lue - 0),  wh i t e  IEPA c a l c u l a t e d  an 

approximate volune of waste based on sample r e s u l t s  arrd v i sua l  

observat ions. 

A s i g n i f i c a n t  amount o f  da ta  has been developed showing a wide range 

of contaminants i n  and around CS-0. Review o f  e x i s t f n g  f i l e  data 

i nd i ca tes  numerous poss i b l e  sources of contaminat ion i n  t h e  area. 

nco 6 5 6 5 8 3 9  
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P r i o r  t o  b l ock i ng  t h e  c u l v e r t  a t  Queeny Avenue, Cerro Copper and 

Monsanto Chemical r e p o r t e d l y  d ischarged process wastes d i r e c t l y  i n t o  

t h e  creek. According t o  past  IEPA i nspec t i on  r e p o r t s  t he  former 

Waggoner Company, an i n d u s t r i a l  waste h a u l i n g  opera t ion ,  d ischarged 

wash waters from t r u c k  c l ean ing  a c t i v i t i e s  d i r e c t l y  t o  CS-B.  A f t e r  

IEPA order  Waggoner t o  cease t h i s  p r a c t i c e ,  an u n l i n e d  sur face  

impoundment was apparen t l y  used f o r  d i sposa l  of wash water.  I n  t h e  

1940s and 1950s s i t e s  H and I were used f c r  d i sposa l  o f  va r ious  

i n d u s t r i a l  wastes. These s i t e s  were a c t u a l l y  a  s i ng l e ,  l a r g e  

d isposa l  area p r i o r  t o  t h e  c o n s t r u c t i o n  o f  Queeny Avenue i n  t he  l a t e  

1940s. I n  t he  1950s, t h e  Mldwest Rubber Company, l o ca ted  west o f  

S ta te  Route 50 and south o f  Queeny Avenue, had an e f f l u e n t  p i p e l i n e  

which ran  from t h e i r  p l a n t  l o c a t i o n  t o  t h e  no r t he rn  p o r t i o n  o f  CS-0. 

Midwest Rubber Co. r e p o r t e d l y  d ischarged process wastes, i n c l u d i n g  

o i l s  and coo l i ng  water,  t o  t h e  creek. S i t e  G i s  a  sur face/subsur face 

d isposa l  area w i t h  corroded druns and o the r  wastes exposed on t h e  

sur face.  Sur face d ra inage  f o r  a t  l e a s t  a  p o r t i o n  o f  t h i s  s i t e  i s  

d i r e c t e d  t o  CS-B. 

Data Assessment and Recounendatfons 

The scope o f  f i e l d  i n v e s t i g a t i o n  work f o r  CS-B d u r i n g  t h e  Dead Creek 

P r o j e c t  inc ludes c o l l  e c t i n g  t h r e e  s u r f  ace water samples from t h e  

Creek i n  Sector B. Th i s  sampl ing pro?ram should be s u f f i c i e n t  t o  

cha rac te r i ze  t he  water c u r r e n t l y  i n  t h e  creek. S o i l  gas and ambient 

a i r  mon i to r i3g  w i l l  a l so  be done i n  and around CS-8. 

Al though a g rea t  deal  o f  da ta  i s  a v a i l a b l e  f o r  CS-0, most o f  t h e  d? ta  

i s  4-6 years o ld .  Because o f  t h e  dynamic na tu re  o f  t h e  creek and 

d isposa l  activities i n  t h e  area, e x i s t i n g  cond i t i ons  may n o t  be 

accu ra te l y  cha rac te r i zed  by  h i s t o r i c a l  sampling data. F ~ a s i b i  1  i t y  . 

s tudy a c t i v i t i e s  f o r  CS-B cou ld  be accomplished us ing  e x i s t i n g  da ta  

and apply ing assumptions concern ing chemical p r o f i  l e s  (contaminant 

d i s t r i b u t i o n ) .  However, t o  p r o p e r l y  accompl i s h  t h e  f e a s i  b i l  i t y  s tudy 

a c t i v i t i e s ,  a  c u r r e n t  chemical  depth p r o f f  l e  o f  t h e  creek bed should 

be developed. Th is  would c o n s i s t  o f  c o l l e c t i n g  

W.CA -1568% 

8-22 nco 6565840 



Protected Material: Monsanto Insurance Coverage Lirlgatlon 

sediment and subsurface soi 1 samples from several 'locations i n  the 
I 

creek bed and along the banks. The hydrology of the area has n o t  
been well-defined and should be addressed fur ther .  I t  has not been 
established whether the ground water discharges to Oead Creek or the 
creek acts as a recharge conduit for the Henry Formation aquifer. If  

discharge to the creek is  occurring, the subsurface disposal areas 
(S i t e s  H and  I i n  par t icular)  may be major contributors to the 

contamination of the creek. 

Accordingly, existing I E P A  monitoring wells on both sides of the 
creek should be redeveloped to allow for  accurate water level 
measurements. This, in conjunction w i t h  detai 1 ed surveying of the 
creek bed and water levels in the creek, would allow adequate 
assessment of  the hydrology i n  the area. This would be best 
accompl ished using continuous-recording water level instrumentation, 

and should be continued over a period of time suff ic ient  to address 
seasonal fluctuations. In addition, records of industries i n  the 
area should be thoroughly reviewed to establish a prof i le  of possible 
releases fran each source. 
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CREEK SECTOR 8 - OW CREEK 

S i t e  Descr ip t ion  

Creek Sector 8 (CS-B) inc ludes the  p o r t i s n  of Dead Creek l y i n g  

between Queeny Avenue and J u d i t h  Lane i n  Sauget, I 1  l i n o l s .  Three 

o the r  s i t e s  i n  the  Dead Creek P r o j e c t  are loca ted  adjacent t o  CS-8. 

These inc lude  S i t e  G t o  t he  northwest,  S i t e  L t o  t h e  nor theast ,  and 

S i t e  M t o  the southeast. A l l  o f  these s i t e s  have been i d e n t i f i e d  at  

one time or  another as poss i b l e  sources o f  p o l l u t i o n  i n  CS-8. 

Present ly ,  CS-8 and S i t e  M are enclosed by a cha in  l i n k  fence which was 

i n s t a l l e d  by the  USEPA i n  1982. The banks o f  t h e  creek are h e a v i l y  

vegetated, and debr i s  i s  s ca t t e red  throughout t h e  no r t he rn  one-hal f  o f  

CS-8. Culver ts  a t  Queeny Avenue and J u d i t h  Lane have been blocked i n  

o rde r  t o  prevent any re lease  o f  contaminants t o  t h e  remainder of the 

creek, al though t h e  adequacy o f  these b locks  has been quest ioned 

severa l  t imes. Water l e v e l s  i n  t h e  creek vary  s u b s t a n t i a l  l y  depending 

on r a i n f a l l ,  and du r i ng  extended per iods  o f  no p r e c i p f t a t l o n ,  the  creek 

becomes a d r y  d i t ch .  

S l t e  H i s t o r y  and Prev ious I n v e s t i g a t i o n s  

The IEPA i n i t i a l l y  became aware o f  environmental problems a t  CS-B i n  

May, 1980 when severa l  compl a i n t s  were rece ived concern ing smoulder- 

i n g  and f i r e s  observed t he  creek bed. In  August, 1980, a l o ca l  

r e s i d e n t ' s  dog died, apparen t l y  o f  chemical burns r e s u l t i n g  from 

con tac t  w i t h  m a t e r i a l s  i n  t h e  d i t c h .  Fo l low ing  t h i s  i n c i den t ,  t he  

IEPA conducted p r e l  lm inary  sampl i n g  t o  determine t h e  cause of these 

problems i n  CS-B. Chemical ana lys ls  o f  these samples i nd i ca ted  h i gh  

l e v e l s  of PCBs, phosphorus, and heavy metals, and t h e  IEPA subse- 

quen t l y  author fzed t he  i n s t a l l a t i o n  of fenc ing  i n  o rder  t o  prevent  . 

p u b l i c  access t o  t h e  creek. I n  September 1980, t h e  I l l i n o i s  

Department o f  T ranspor ta t ion  (IDOT) completed i n s t a l  1 a t i o n  of 7000 

f ee t  o f  snow fence w i t h  warning s igns around CS-B and S i t e  M. The 

IEPA subsequently performed a p r e l  im inary  hydrogeolog ica l  i n v e s t i  - 
g a t i o n  i n  the  area i n  an attempt t o  i d e n t i f y  t h e  sources o f  p o l l u t i o n  

B-1 
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i n  Dead Creek. The results of this  investigation are documented i n  
v 

the St .  John Report. The snow fence was la ter  replaced w i t h  a chain 
l i n k  and barbed wire fence. The installation of th i s  fence was 

authorized by the U S E P A ,  and was completed in October, 1982. 

Prior to the IEPA investigation i n  1980, the City of Cahokia Health 
Department received cmpl aints  from area residents concerning 
discharges from Cerro Ccpper Product (Cerro) entering CS-8. In 1975, 

I Z P A  visited the s i t e  i n  order to determine if these dfscharges were 
occurring. Investigators observed discoloration i n  the creek and 
along the banks similar to what was la te r  observed in the holding 
ponds at Cerro. One water sample was collected by IEPA from the 
creek immediately south of Queeny Avenue. Analysis of this  sample 
indicated the presence of copper (0.3 ppm),  iron (3.2 p p m ) ,  and 

mercury (0.1 p p b ) .  The culvert under Queeny Avenue was sealed 
sometime i n  the early 1970's by Cerro Copper and the Monsanto 

Chemical Company for the purpose of restr ic t ing flow from the holding . 

ponds at Cerro (Creek Sector A ) .  The holding ponds were also 
regraded t o  the north to direct  their  flow to  an interceptor 
discharging to the Sauget Wastewater Treatment Plant. The 
investigators concluded that flow through the blocked culvert had 
occurred, although the direction of flow could not be determined 
because no flow was evident at  the time of the inspection. 

The IEPA hydrogeological study, conducted in 1980, i nc1 uded 
collecting 20 surface sediment samples for analysis from CS-B (Figure 
6-1). Analyses of samples from the northern portion of CS-8 are 
presented in Table 0-1. Samples x106, x119, x120, x125, and x126 
showed PCBs in concentrations rcnging from 1.1 t o  10,000 parts per 

million (ppm) .  Sample x125, taken adjacent to the former Waggoner 
Company operation, contained additional organic contaminants, 
including alkyl benzenes (370 ppn) , dichlorobenzene (660 p v ) ,  

trichlorobenzene (78 ppm) , d ichlorophenol (170 ppm) , and hydrocarbons 
(21,000 p p m ) .  These contaminants were not detected i n  other surface 
sediment samples i n  the northern portion of CS-8 during this 
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i n ves t i ga t i on .  I n  general ,  j no rgan ic  ana lys is  of these samples I 

i nd i ca ted  h igh  l e v e l s  of severa l  meta ls  i n  comparison w i t h  background 

cond i t i ons  (Table 8-3, sample x121).  

Subsurface s o i l  samples were a lso  c o l l e c t e d  by IEPA from one l o c a t i o n  

i n  the nor thern p o r t i o n  o f  CS-B du r i ng  t he  1980 i n v e s t i g a t i o n .  

Analyses o f  samples from bo r i ng  P - 1  are inc luded i n  Table 6-2. 

Resu l t s  ind ica ted  t h e  presence o f  PCBs t o  a depth of seven feet ,  and 

o the r  organic contaminants t o  a depth o f  th ree  f ee t .  PCB 

concentrat ions ranged from 9,200 ppm near t h e  surface t o  53 ppm a t  

depths g rea te r  than 4 f e e t  and up t o  7 f ee t .  Other organic  

contaminants were de tec ted  a t  concen t ra t ions  ranging from 12,000 ppm 

near the  surface t o  240 ppm a t  2 . 5  f e e t .  These r e s u l t s  i n d i c a t e  

non-uniform contaminant depos i t i on  i n  t h e  nor thern  p o r t i o n  o f  CS-8, 

which i s  comnon i n  r i v e r i n e  systems. The above data i n d i c a t e  t h a t  

h i s t o r i c a l  re lease(s )  o f  contaminants t o  t he  nor thern p o r t i o n  of CS-B 

d i d  occur. However, t h e  h o r i z o n t a l  and v e r t i c a l  e x t e n t  o f  t h e  

r e s u l t i n g  contaminat ion has not been f u l l y  def ined. 

Analyses o f  sediment samples from t h e  southern p o r t i o n  of CS-B are 

summarized i n  Table 8-3. Sample x121 was taken from so i  1 ou t s i de  t he  

creek bed t o  es tab l  i s h  background cond i t i ons .  Samples x107, x122, 

and x127 contained PCBs a t  concen t ra t ions  ranging from 7 3  t o  540 ppm. 

Sample x122 a lso showed d ic lorobenzene (0.35 ppn). This was t he  on l y  

organic  contaminant o t he r  than PCBs detected i n  samples from the  

southern p o r t i o n  of CS-8. Several  metals, i n c l u d i n g  arsenic,  

cadmi urn, chromium, copper, lead, and zinc, were detected a t  l e v e l  s 

s i g n i f i c a n t l y  above background concen t ra t ions  i n  a1 1 samples. 

However, t he  metal concen t ra t ions  were comparable t o  concen t ra t ions  

detected i n  samples o f  sediment taken i n  t he  nor thern p o r t i o n  o f  

CS-8. A l l  of the  samples were c o l l e c t e d  from t h e  creek bed adjacent 

t o ,  o r  downstrean from S i t e  M, which i s  an o l d  sand p i t  excavated by  

t h e  H.H. Ha l l  Cons t ruc t ion  Company i n  approximately 1950. Hazardous 

ma te r i a l s  were not  r epo r t ed  t o  have been disposed of a t  S i t e  M. 

I n  October, 1980 IEPA and Monsanto Chemical Company coope ra t i ve l y  



TABLE 8-2: ANALYSIS OF SIJBSURFACE SOIL 
SAMPLES AT BORING LOCATION P - 1  
I N  CREEK SECTOR B. (COLLECTED BY 
IEPA 9 - 8 - 8 0 )  

SAHPLE DEPTH 
t I 1 
I PARAMETERS I 0 ' -1 '  1 ' - 2 '  28-30 3 ' - 4 '  4 ' - 5 '  58-6 60-7'  

NOTE: A l l  results in ppm - 
Blanks indicate below detection 1 i m l  ts 

Biphenyl 
Chloronl trobenzene 
Dichlorobenzene 

-PCBs 
Tr ichlorobenzene 
Xylene 

6 , 0 0 0  9 , 0 0 0  1,100 
2 0 0  2 4 0  

12,000 8,900 2 4 0  
9,200 9 2 0 - 6  240 53 

3 8 0  : : El 5 9 0  
5 4 0  250 



TABLE 8-3: ANALYSIS ff SOIL SAMPLES I N  THE 
SOUTHERN PORTION OF CREEK SECTOR 0 

(COLLECTED BY IEPA 9-8-80 THROUGH 10-25-80) 

PARAMETERS 
A1 m inun  
Arsenic 
Bariun 
Beryl i un 
Boron 
Cadmiun 
Calciun 
Chrmium 
Cobalt 
Copper 
I ron 
Lead 
Magnes I un 
Manganese 
Mercury 
Nickel 
Phosphorus 
Potasslun 
S i lver  
Sod 1 un 
Stront tun 
Vanadlun 
Zinc 
PCBs 
OIchlorobenzene 

SAMPLE LOCATIONS .d 

- 1  -3 
r3 

x107 x108 $109 x l l l  x112 xl21 -- x122 x l l 0  x i 2 1  
8 , 0 # 0 r  6,600 -- 

6,000 4 4 25 67 80 50 
4,800 3,800 1,600 4,300 1,800 8,000 5.500 2,500 2 30 - - - - - - - 2 - 2 - - - - - - - - 

70 - 200 4 0 100 100 1 3 5 50 
11,000 10,000 24,000 16,000 13,000 30,000 11,000 15,000 8.000 

360 300 140 50 50 - - 
30 30 20 

50 340 - - 30 9 15 30 
32,000 31,000 7,700 22,000 15,000 41,000 100 21,900 28,000 
70,000 58,000 75,000 67,000 68,000 52,000 16,500 50,000 63,000 
24,000 2,000 1~700 2,000 2,000 5,100 - 1,700 1,700 
2,900 3,900 3,600 4,100 4,000 4,000 5,900 3,800 

300 
2,700 

150 150 200 160 300 3 70 - 3 
190 

3.3 
150 

1.7 3.2 6 - - 
3,500 3,000 900 1,900 2,000 2,700 120 1,700 

1,50; 
- - - - - - 

1,700 1,300 1,600 1 200 1,500 960 - - - - - ;::: 40 - 
900 700 

30 
900 

40 
1,700 1,000 1,600 80 

180 200 130 160 430 3 2 
630 

160 
700 

60 - - 70 
190 

100 
130 - 2 5 4 5 45 

25,000 22,000 27,000 25,000 47,000 52,000 230 19,900 28.000 - 120 - - - - - 540 - 7 3 - - - - - - 0.35 - 
-- - 

3 * NOTE: A l l  results in ppm 0 - 
Blanks indicate that  paraneter not analyzed 

o. - Indicates parameter i s  below detector l i m i t  
VI 
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collected three sediment samples from CS-B in order to confirn I 

results of earlier sampling done by IEPA. SD-1 was collected from 

the creek bed 40 yards-south of Queeny Avenue. This location is 

adjacent to the former Waggoner Company building and also near an old 

outfall (effluent pipe) from the Yidwest Rubber Company. Samples 

53-2 and 50-3 were collected approximately 220 yards south of SD-1, 

in the central portion of CS-8. Results of these samples, including 

a blank soil sample collerted from the Missouri Bottoms in St. 

Charles, Mo., are presented in Tables 8-4 and 8-5. PCBs (45-13,000 

ppn) were found i n  all three samples from CS-8, as were several 

chlorinated benzenes. Chlorinated phenols and phosphate ester were 

detected in samples SD-1 and 50-3, but were not found in 50-2. The 

analysis of these samples for inorganic parameters detected generally 

higher levels of inorganic parameters i n  50-2 and SD-3 than those for 

SD-1 and the soil blank. These results clearly indicate differential 

contamination in CS-B, with SD-1 showing high levels of PCBs and 

other organic compounds, whereas 50-2 and SD-3 contained higher 

levels of metals. 

IEPA personnel also collected two sediment samples from CS-B in 

December, 1982, as part of an area-wide dioxin sampling effort 

managed by the USEPA which also included Site 0 .  The first sample 

was collected along the east bank of the creek, approximately 80 

yards south of Queeny Avenue. Previous sampling conducted by IEPA in 
this area had shown high concentrations of PCBs. The second sample 

was collected along the west bank of the creek, approximately 50 

yards south of Queeny Avenue. Both samples were analyzed 

specifically for 2.3.7-8-tetrachlorodibenzo-p-dioxin (TCDD) by a 

USEPA contract laboratory. The first sample showed a quantified 

level (0.54 ppb) of TCDD, and the second sample was below the 

detection limit. 

IEPAs Prel imi nary Hydrogeological Investigation of Oead Creek in 1980 

was conducted for the purpose of determining possible sources of 

pollution observed in CS-B. The study included instal lation and 

MCA C 1 5 6 8 5 G  

MCO 6565826 
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TABLE 8-4: ORGANIC ANALYSIS OF SEDIMENT 
SAMPLES FROM DEAD CREEK, SECTOR 8 
(SPLIT SAMPLES-IEPA AND MONSANTO 
COLLECTED 10-2-80) 

SAMPLE LOCATIONS 
I t 

CHLOROBENZENES: 
Monochlorobenzene 
p-D i ch 1 orobenzene 
o-Dichlorobenzene 
Trichlorobenzenes 
Tetrachlorobenzenes 
Pent acesorobenzene 
Hexachlorobenzene 
Nitrochlorobenzenes 

PARAMETERS 

CHLOROPHENOLS : 
o-Chlorophenol 
p-Ch lorophenol 
2.4-Dichlorophenol 
Pent achlorophenol 

SD-1 50-2 SD-3 B 1 ank* 

PHOSPHATE ESTERS: 
Di butylphenyl Phosphate 
Butyldiphenyl Phosphate 
Tri phenyl Phosphate 
2-Ethyl hexyldi phenyl 

Phosphate 
Isodecyl diphenyl Phosphate 
T-Butyl phenyl diphenyl 

Phosphate 
Di -t-butylphenyldiphenyl 

Phosphate 
Nonylphenyl Diphenyl Phosphate 
Cumyl phenyidiphenl Phosphate 

I 

PCBs (C12 to C16 Homologs) I 13,000 240 45 

NOTE: All values in ppn - 
*Soil blank collected from Missouri Bottoms, St. Charles, Mo. 
Blanks indicate below detection 1 imits 
( ) Semi -quanti tative values 

WCO 6565827  
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TABLE 6-5: INORGANIC ANALYSIS OF SEDIMENT SAMPLES 
FRaM OEAD CREEK, SECTOR B 
(SPLIT SAMPLES - IEPA AND MONSANTO 
COLLECTED 10-2-80) 

NOTE: A l l  values i n  ppn - 
+ Soi l  blank co l lec ted f rom Missouri Bottoms, S t .  Charles, MO. - Indicates below detect ion 1 imi ts.  

SAMPLE LOCATIONS J 

PARAMETERS 

Aluminum 
Antimony 
Arsenic 
Bar i  urn 
Beryl l ium 
Boron 
Cadmi m 
C&l.r-f.~un. 

SD-1 SO-2 SD-3 01 ank* 

1,400 5,100 5,300 5,600 
13 240 160 29 

210 5 5 
40 1,300 

5 
7 70 1,200 130 - - - - 
28 160 100 27 

5.1 60 55 3.4 
"a ,5W 9,200 6,200 4,600 

Chromium 2 5 110 2 40 19 
Coba l t  
Copper 
I ton 
Lead 
Magnes i urn 
Manganese 
Mo 1 ybdenun 
Nickel 
Phosphorus 

15 180 120 33 a 

460 28,000 18,000 19 
4,700 53,000 30,000 9,900 

180 2,000 1,600 50 
460 2,200 2,000 2,300 

29 170 110 510 
6.1 92 68 11 
110 2,000 1,700 39 

2,500 13,000 9,400 610 
S i  1 lcon 
S i  1 ver 
Sodi un 
Stront i urn 
Tin 
Titanium 
Vanadium 
Zinc 

I J 150 89 110 - 4 2 2 9 - 
400 540 410 320 

3 5 230 110 17 
260 320 18 

l8 110 32 80 3 7 
34 140 130 130 

280 32,000 18,000 56 
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sampling o f  12 mon i t o r i ng  we l l s  i n  a d d i t i o n  t o  t he  1980 so i l /sed iment  I 

sampl i n g  descr ibed above. Resident i  a1 we1 l s were a1 so sampled t o  

determine ground water q u a l i t y  i n  t he  area. Locat ions of IEPA 

mon i t o r i ng  we l l s  and r e s i d e n t i a l  w e l l  samples are shown i n  

F i gu re  8 - 2 .  A l l  I E P A  we l l s  were screened i n  t h e  Henry Formation 

sands, w i t h  screened i n t e r v a l  e leva t ions  rang ing  between 366 and 402 

fee t  Mean Sea Level.  The hyd rau l i c  g rad i en t  i n  t he  v i c i n i t y  o f  CS-B 

i s  very  f l a t ,  w i t h  ground water f l ow  general  l y  t o  t h e  west toward the  

M i s s i s s i p p i  River .  

A n a l y t i c a l  data f o r  t h r e e  se ts  o f  samples f rom t h e  IEPA mon i t o r i ng  

we l l s ,  corresponding t o  t h ree  s m p l  i n g  events  i n  1980 and 1981, are 

presented i n  Tables 8-6, 8-7, and 0-8. We1 1 6108 can be considered a 

background wel l  due t o  i t s  l o c a t i o n  upgrad ien t  f rom t h e  known 

di wsal. up-a.5 wwmt CCs9,.  "Jl~,wi'~t ffnttMhinaa5 were cons i  s t e n f l y  

found i n  Wells 6107 and 6112. These we1 1s are i n  downgradient 

mon i t o r i ng  pos i t i ons  f o r  s i t e s  G and I r e s p e c t i v e l y .  Ce r t a i n  organic  

contaminants were de tec ted  i n  Wells G102, GI09 and G l l O  d u r i n g  the  

i n i t i a l  sample event, b u t  these we l l s  d i d  n o t  show any o f  t he  

o rgan ics  i n  subsequent samples. We1 1 6102 i s loca ted  imnedi a t e l y  

west of t h e  nor thern p o r t i o n  o f  CS-B, and near t h e  southeast corner  

of  S i t e  G. Well GI09 i s  loca ted  approx imate ly  150 f e e t  west of t he  

former Waggoner sur face impoundment ( S i t e  L ) .  Well 6110 i s  loca ted  

downgradient o f  S i t e  H. PCBs were detected a t  one t ime o r  another i n  

We1 1s 6101, 6102, 6104, 6106, 6107, 6110, and (3112. Of these, on l y  

6101 and 6102 showed PCBs i n  a l l  th ree  se ts  o f  samples. 

Ino rgan ic  analyses o f  samples f rom t h e  IEPA mon i t o r i ng  w e l l s  i n d i c a t e  

severa l  parameters a t  concen t ra t ions  above background (6108) and 

water qua1 i t y  standards. Standards f o r  i ron ,  manganese, an'd 

phosphorus were exceeded i n  samples f rom t h e  background we l l .  

Barium, cadmium and l ead  were detected a t  concen t ra t ions  exceeding 

standards i n  one o r  more w e l l ( s ) .  I n  general ,  we l l s  G109, G110, and 

6112 showed the  most s i g n i f i c a n t  i no rgan i c  contaminat ion. When 

compared w i t h  da ta  f o r  o t he r  wel ls,  GI09 conta ined very  h i gh  

concen t ra t ions  o f  arsenic,  copper, n i c ke l ,  and z inc.  The pH f o r  GI09 

8-11 HCO 6565829  

MCA a156853  
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T I C U R E  8 - 2  
L E A 1  IONS OF IEPA MONITORING WELLS AND R E S I D E N T I A L  A ~ 1 5 6 8 5 4  
WELLS SAMPLED I N  THE V I C I N I T Y  OF DEAD CREEK 
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was 6.3, 4.1, and 4 . 6  d u r i n g  t he  t h r e e  sampl ing events. Th is  

i n d i c a t e s  an u n i d e n t i f i e d  source was r e l e a s i n g  a c i d  t o  t he  

groundwater. Other w e l l s  which e x h i b i t e d  s i g n i f i c a n t  ino rgan ic  

con tamina t ion  i nc l ude  6102, G103, G105, and 6106, a l l  o f  which a te  

l oca ted  adjacent t o  CS-B  along the west s ide .  The data  i nd i ca tes  

non-uni form ground water contaminat ion i n  t h e  area, 1 i k e l y  r e s u l t  inq  

from a v a r i e t y  o f  p o l l u t i o n a l  sources. 

P r i v a t e  we l l s  i n  the  area have been p e r i o d i c a l l y  sampled by  t he  IEPA 

and the  USEPA. These we l l s  are no longer  used f o r  p o t a b l e  water, bu t  

t h e y  are used f o r  wa te r ing  lawns and gardens. Loca t ions  o f  p r i v a t e  

w e l l  samples i n  t h e  Dead Creek area a re  shown i n  F i g u r e  6-2. IEPA 

sampled f i v e  r e s i d e n t i a l  we l l s  and c o l l e c t e d  one basement seepage 

sample near Creek Sectors 0 and C .  A n a l y t i c a l  da ta  f o r  these samples 

a re  presented i n  Table B-9. G504, l o ca ted  east o f  CS-B on J u d i t h  

'Lane, exceeded t he  standard f o r  copper. The w e l l s  a l l  showed water 

q u a l i t y  s i m i l a r  t o  t h a t  found i n  IEPA m o n i t o r i n g  w e l l  GlOB, 

i n d i c a t i v e  o f  background c o n d i t i o n s  f n  t h e  area. The basement 

seepage sample was c o l l e c t e d  f rom a res idence  on Walnut S t ree t ,  j u s t  

e a s t  o f  S i t e  M. Ana lys is  o f  t h i s  sample i n d i c a t e d  h i ghe r  l e v e l s  o f  

bar ium and copper, when compared w i t h  t h e  p r i v a t e  w e l l  samples. The 

seepage sample (x301) a l so  showed a measurable l e v e l  o f  chlordane, 

which was l i k e l y  due t o  t h e  a p p l i c a t i o n  o f  comnercial  pes t i c i des .  

I n  March, 1982 t h e  USEPA c o l l e c t e d  ground water samples from f ou r  

p r i v a t e  w e l l s  (SG1, 502, 503, and 506) and tw I E P A  m o n i t o r i n g  we! 1 s 

(SO4 and SOS). Ground water samples SO4 and SO5 correspond t o  IEPA 

mon i t o r i ng  w e l l s  6102 and G l O l  r e s p e c t i v e l y .  I n  add i t i on ,  so i  1 

samples (SO7 Sl0, 511) were c o l  l e c t c d  from t h r e e  gardens where we1 1 

water i s  used f o r  water ing. S o i l  Samples 507, S010, and S O 1 1  were 

c o l l e c t e d  from gardens a t  t h e  l o c a t i o n s  of ground water samples 501, 

502, and SO3 r e s p e c t i v e l y  (see F l gu re  8-2 f o r  approximate sample 

l o c a t i o n s ) .  Water and s o i l  b lank samples, R09 and R12 respec t i ve l y ,  

were a lso  c o l l e c t e d  and analyzed. A n a l y t i c a l  da ta  f o r  these samples 

a re  presented i n  Tables 6-10 and 6-11. 
HCA ~ 1 5 6 8 5 8  
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TABLE 8-9: ANALYSIS OF REliIllENTCnl, YF,I,I, ON0 
SEEPAGE SAMPLES COLLECTED B Y  IEPA 

SAMPLE DATES AND LOCATIONS 
I 

Bar i urn 
Boron 
Cadmi urn 
Chrorni urn 

PARAMETERS 
Ar sen 1 c 

9/16/80 9/16/80 9/16/80 9/23/80 6/8/83 1/5/33 
~ 6 5 0 2 ~ 6 5 0 4 ~  -ar 
0.008 0.004 0.001 0.01 

' Lead 
Magnes i urn 
Manganese 
Mercury 
Nickel 

Copper 

Phosphorus I 0.02 0.62 1.2 
Potass i urn 6.6 5.7 4.5 6 6.2 6.4 

0.02 0.06 0.01 0.03 
Iron 1 4.6 19 17.7 0.73 26 31 

NOTE: A l l  results i n  ppn unless otherwise noted - 
Bl anks indicate below detection limit - Indicates parameter not analyzed 
Sample x301 was col lected from basement seepage 

( Silver 
Sodi un 
Zinc 
PCBs 
Chlordane ( ppb)  

21 24 12 2 6 15.2 19 
0.85 0.18 0.8 0.7 - - - - - - - 0.13 



TAOLE 8-10: ANALYSIS OF IOENTIFlEO ORGANICS I N  GROUND WATER 
AND SOIL SAMPLES IN THE VICINITY OF CREEK SECTOR 8 
(COLLECTED BY USEPA 3-3-82) 

trl 

+? 
i 
I 
5 
1 w 

F 
m 

ii 
s .- 

t3 5 \ 
J\ 

8 0 
8 
CP 
O 

4 : 
El * u NOTE: A l l  resu l ts  i n  ppb 8 % Blanks Indicate below detectlol l  l i m i t  

w 
w 

a - Compound detected at value below speci f ied contract detection l i m i t  

2 0 
(compound fden t i f  led as present, but not quantif led) 

b- value not confirmed by GCHS 2 Samples R09 and R012 are wa te r  anti s o i l  blanks, respect ively 

R 

PARAMETEES 
b i  s(2-ethylheiy l )  phthalate 
d 1-n-butyl phthal ate 
d ie thy l  phthalate 
3,4 benzofluoranthene 
benzo(k) f luorrnthene 
bu ty l  benzylphthalate 
methyl ene chlor ide 
1.2-dichlorobenzene 
1,4-dicl~lorobenzene 
chlorobenzene 
heptachlor 
bet a-BHC 
gma-BHC 
a1 pha-BllC 
a l d r i n  
d i e l d r i n  
chlordane 
heptachlorepoxlde 
de l  ta-WC 
f luoranthene 
benzo(a) anthracene 
anthracene 
pyrene 
Chrysene 

SAMPLE LOCATION 

Ground Water Soi  1 
SO1 SO2 SO3 S04 SO6 R09 

64 62 19 a 
a a a a 11 a 
a a a a a 
a 
a 

a a 
16 16 2300 3100 990 2000 1g 

a 
a 
a a 

0 - l l b  0.146 
0.18b 0.3b 4.04b 
0.16b 0.25b 

0.18b 0.2Sb 
0.17b 

1.46b 
0.95b 

a 
a 
a 
a 

. SO7 SOIT SO11 R012 
a 0.44 
a a 

1 

1 0.1 0.75 

0.012 0.0046 
0. l l b  

a 
a 

a 
a -- 0.02b 



PARAMETERS 
A l u r n u  
Amt \.any 
Arsenlc 
8rr  l tm 
Beryl 1 lu 
Boron 
C r 6 1 u  
C h r m l u  
Cobr l t 
Copper 
I ron 
Lerd 
Hrngmere 
Mercury 
Mercury. 
I l c k e l  
S e l c r l u  
5 l l ve r  
t h r l  l lu 
t l n  
V rn rd lu  
2 lnc 

GI(OUY0 WATER - 1. PP@ SOIL II PPM 
SO2 - 
m0 39(1 750 6W 430 

SO7 S ~ ~ 0 l l  R O l Z  

ID.SOO ij.aoo 8.000 I,W 140 110 

'if 14 31 5.3 2.0 1-66 1.64 O.Z§ 
2.2 3.2 

WtE: BIwks lndlcr te below d e t c t l m  I lml ts  - 
( ) - Results dl( rmt meet USErA Q u r l l t y  Control c r l t e r l r  - 01th unreliable 
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Q u a n t i f i e d  l eve l s  o f  b i s - ( 2 - e t h y l  hexy l  ) ph tha l  a te  were found i n  we1 1 s 
v 

501, 502, and SO5. I n  a d d i t i o n ,  seven compounds from t h e  p e s t i c i d e  

f r a c t i o n  were detected i n  Wel ls 504, 505 (IEPA w e l l s ) ,  and 506. 

D i e t h y l  phtha l  ate, b u t y l  benzy l  ph tha l  ate, and methylene c h l o r i d e  were 

detected i n  t he  water  b lank ,  i n d i c a t i n g  t h a t  va lues o f  these 

parameters found i n  o t h e r  samples should be d isregarded.  Methylene 

: n l o r i d e  was used t o  decontaminate sampl i ng  equipment , and 

concen t ra t ions  o f  t h i s  parameter i n  a l l  samples should no t  be 

cons idered i n d i c a t i v e  of aqu i f e r  cond i t i ons .  Water qua1 f  t y  standards 

f o r  lead and cadmium were exceeded i n  one o r  more we l l s .  

The s o i l  samples showed t r a c e  l e v e l s  o f  chlordane and d i e l d r i n .  

It cou ld  no t  be determined i f  l e v e l s  o f  p e s t i c i d e s  found i n  t he  

gardens s o i l s  were a t t r i b u t a b l e  t o  t h e  use o f  we l l  water o r  app l i ca -  

t i o n  o f  comnercial p e s t i c i d e  products  t o  t he  gardens. Phtha lates,  

methylene ch lo r ide ,  chrysene, and chromium were detected i n  t h e  so i  1 

b lank  (R012), and these compounds should be d isregarded i n  o t he r  

samples. 

I n  September and October, 1980 IEPA conducted p r e l i m i n a r y  a i r  

- mon i t o r i ng  i n  CS-8. The survey inc luded  use o f  d e t e c t o r  tubes 

( Drager) f o r  halogenated hydrocarbons, and c o l  l e c t i o n  o f  a i r  samples 

i n  charcoal tubes w i t h  subsequent 1 abora to ry  ana lys is .  The de tec to r  

tubes showed p o s i t i v e  readings.  f o r  hydrocarbons i n  t h e  no r t he rn  

p o r t i o n  o f  CS-B, ad jacent  t o  t he  former Uaggoner Bu i l d i ng .  Resu l t s  

were not  quan t i f i ed ,  and nega t i ve  readings were observed i n  a1 1 o the r  

areas surveyed. A i r  samples were c o l l e c t e d  f rom two l o c a t i o n s  i n  

CS-8 us ing  charcoal tubes and sampl ing pumps. Two samples were 

c o l l e c t e d  from each l o c a t i o n  i n  o rde r  t o  mon i to r  cond i t f ons  f o r  

undis turbed and d i s t u rbed  s o i l .  Samples from t h e  f i r s t  l o ca t i on ,  40 

yards south of Queeny Avenue, showed no p o s i t i v e  readings f o r  . 

v o l a t i l e  organic compounds (VOCs) f o r  d i s t u rbed  o r  und is tu rbed  s o i l  

cond i t i ons .  Xylene was de tec ted  f o r  d i s t u rbed  and undis turbed so i  1 

cond i t i ons  at  t he  second sarnpl fng  l oca t i on ,  which was 60 ya rds  no r t h  

o f  J u d i t h  Lane, ad jacent  t o  S i t e  M. A l l  samples were ex t r ac ted  and 

analyzed a t  IEPAs S p r i n g f i e l d  Laboratory .  

MCA ,156@b2 
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A USEPA Field Investigation Team ( F I T )  contractor also performed an t 

a i r  monitoring survey i n  the creek bed i n  March, 1982. This survey 

involved the use of an organic vapor analyzer ( O V A ) ,  an HNU 

photoionizer, and Drager detector tubes for phosgene gas. Results 
indicated that a small, b u t  measurable, concentration of organic 
vapors were present i n  the breathing zone (5 fee t  above ground 

surface),  with concentrations increasing closer to the creek bed. I n  
the breathing zone, the OVA showed readings up t o  0.5 ppm above 
background, and the HNU readings were as high as 9 ppn above 
background. The survey crew also observed a 3-inch effluent pipeline 
adjacent t o  the former Waggoner Building which was discharging a 
small stream of oi ly  liquid. OVA and HNU readings were taken 
approximately 6 inches from the surface where t h i s  liquid had pooled. 
The OVA showed concentrations up t o  350 ppm, and the H N U  showed 
concentrations ranging from 400 to  900 ppm in t h i s  area. Phosgene 
gas was not detected in any area using the Orager tubes. 

HRS scores have been calculated on two separate occasions for Dead 
Creek. The creek was f i r s t  scored in July, 1982, by Ecology & 

Environment, Inc., with a f inal  migration score of 18.48. The s i t e  
was again scored in March, 1985 by IEPA in an attempt to increase the 
previous score. IEPAs assessment led to a f inal  score of 29.23, 
however, th i s  score has not been finalized by USEPA. Route scores 
for  the 1982 assessment were as follows: ground water 4.24, surface 
water 7.55, and a i r  30.77. Corresponding route scores in the 1985 
assessment were 5.65, 10.07, and 49.23. Observed releases were used 
fo r  all  route scores i n  both the 1982 and the 1985 scoring packages. 
The only difference I n  the assessments was in the value assigned for 
waste quantity in the three routes. The 1982 package l i s t ed  waste 
quantity as unknown (assigned value - 0 ) ,  while IEPA calculated an 
approximate volume of waste based on sample results  and visual - 
observations. 

A significant mount of data has been developed showing a wide range 
of contaminants in and around CS-8. Review of existing f i l e  data 
indicates numerous possf ble  sources of contamination in the area. 
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P r i o r  t 3  b l ock i ng  the  c u l v e r t  a t  Queeny Avenue, Cerro Copper and 

Monsanto Chemical r e p o r t e d l y  d ischarged process wastes d i r e c t l y  i n t o  

t h e  creek. According t o  past  IEPA i nspec t i on  r e p o r t s  t he  former 

Waggoner Company, an i n d u s t r i  a1 waste haul  i n g  opera t ion ,  d ischarged 

wash waters from t r uck  c l ean ing  a c t i v i t i e s  d i r e c t l y  t o  CS-0. A f t e r  

IEPA order  Waggoner t o  cease t h i s  p rac t i ce ,  an u n l i n e d  sur face  

impoundment was apparen t l y  used f o r  d i sposa l  of wash water.  I n  t he  

1940s and 1950s s i t e s  H and I were used f c r  d i sposa l  o f  va r ious  

i n d u s t r i a l  wastes. These s i t e s  were a c t u a l l y  a  s i ng l e ,  l a r g e  

d isposa l  area p r i o r  t o  t he  c o n s t r u c t i o n  o f  Queeny Avenue i n  t he  l a t e  

1940s. I n  t he  1950s, t h e  Midwest Rubber Company, l o ca ted  west o f  

S ta te  Route 50 and south of Queeny Avenue, had an e f f l u e n t  p ipe1  i n e  

which ran from t h e i r  p l a n t  l o c a t i o n  t o  t h e  no r t he rn  p o r t i o n  o f  CS-B. 

Midwest Rubber Co. r e p o r t e d l y  d ischarged process wastes, i n c l u d i n g  

o i l s  and coo l i ng  water, t o  t he  creek. S i t e  G I s  a  sur face/subsur face 

d isposa l  area w i t h  corroded druns and o the r  wastes exposed on t h e  

surface. Surface d ra inage  f o r  a t  l e a s t  a  p o r t i o n  o f  t h i s  s i t e  i s  

d i r e c t e d  t o  CS-B. 

Data Assessment and Recamendat 1 ons 

The scope of f i e l d  i n v e s t i g a t i o n  work f o r  CS-B d u r i n g  t h e  Dead Creek 

P r o j e c t  inc ludes c o l l e c t i n g  t h ree  sur face  water samples from t h e  

Creek i n  Sector B. Th is  sampl ing pro?ram should be s u f f i c i e n t  t o  

cha rac te r i ze  t he  water c u r r e n t l y  i n  t h e  creek. S o i l  gas and ambient 

a i r  mon i to r ing  w i l l  a l so  be done i n  and around CS-8. 

Al though a  great  deal o f  da ta  i s  a v a i l a b l e  f o r  CS-B, most o f  t he  dq ta  

i s  4-6 years o ld .  Because o f  t h e  dynamic na tu re  o f  t he  creek and 

d isposa l  a c t i v i t i e s  i n  t h e  area, e x i s t i n g  cond i t i ons  may no t  be 

accura te ly  cha rac te r i zed  by h i s t o r i c a l  sampling data. F e a s i b i l i t y  . 

study a c t i v i t i e s  f o r  CS-B cou ld  be accomplished us ing  e x i s t i n g  da ta  

and apply ing assumptions concern ing chemical p r o f i l e s  (contaminant 

d i s t r i b u t i o n ) .  However, t o  p r o p e r l y  accomplish t h e  f e a s i b i l i t y  s tudy 

a c t i v i t i e s ,  a  cu r ren t  chemical depth p r o f i l e  o f  t he  creek bed should 

be developed. Th ls  would c o n s i s t  o f  c o l l e c t i n g  

p c ~  d156864 
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sediment and subsurface soi 1 samples from several locat ions i n  the 
I 

creek bed and along the banks. The hydrology o f  the area has not 

been wel l-def ined and should be addressed f u r t h e r .  It has not been 

establ ished whether the ground water discharges t o  Oead Creek or  the 

creek acts as a recharge conduit f o r  the Henry Formation aquifer. If 

discharge t o  the creek i s  occurr ing, the subsurface disposal areas 

( S i t e s  H and I i n  p a r t i c u l a r )  may be m a o r  cont r ibu tors  t o  the 

con tw ina t ton  o f  the creek. 

Accordingly, e x i s t i n g  IEPA moni tor ing wel ls  on both sides of the 

creek should be redeveloped t o  a l low f o r  accurate water level  

measurements. This, i n  conjunct ion w i th  de ta i l ed  surveying of the 

creek bed and water leve ls  i n  the creek, would a l low adequate 

assessment o f  t'ne 'nydro-logy i n  the area. T h i s  would be best 

accmpl  ished using continuous-recording water l eve l  instrumentation, 

and should be continued over a per iod of t ime s u f f i c i e n t  t o  address 

seasonal f luctuat ions.  I n  addit ion, records o f  i ndus t r i es  i n  the 

area should be thoroughly reviewed to  es tab l i sh  a p r o f i l e  o f  possible 

releases from each source. 
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WORK PLAN 
FOR A SITE INVESTIGATION 
FOR DEAD CREEK SECTOR B 

AND SITES L AND M, SAUGET-CAHOKIA, ILLINOIS 

1.0 INTRODUCTION 

At the request of Monsanto Company, St. Louis, Missouri, Geraghty 

has prepared this work plan for a site investigation at B and Sites L and 

M, Sauget-Cahoha, Illinois. The purpose of the conditions at the 

sites by determining the nature and extent of are present and 

estlmate the volume of material affected r metals. Throughout 

this work plan, the site(s) will be Site M, which were 

identified by the Illinois Creek Sector B, 

Sauget Site L, and The study area 

is shown on Figures 1 and 2. 
$\ 

j, ') 
n 

7h.n work plan des$ber q e  scope associated with the sites investigations. 

Three project appendices. A field sampling plan (FSP), 

in Appendix A. The quality assurance 

the quality of the analytical data, 

(HASP) is provided in Appendix 

1.1 

of the investigation team. 

A field investigation will be conducted which will consist of a focused boring and 

sampling program. Specific testing locations and the recommended analyses at each of the 

three sites have been selected based upon historical information and previous investigations 

discussed in Sections 1.2.2 and 1.2.3. The field program will be conducted in two phases. 
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A boring program will be conducted to characterize sedimentlfill material at each of the sites 

and to determine its areal extent. After the nature and extent of the sediment/fill at each 

of the sites has been defined, a second phase of sampling will be undertaken to classify 

materials, reactivitv, ignitability, corrosivity, and toxicity using the Toxicity Characteristic 

Leaching Procedure (TCLP). 

1.2 SITE BACKGROUND 

v 
A description of the site locations, site investigations is 

presented in the following sections. 

1.2.1 Site Location and Descri~tion 

Dead Creek Sector B, Cahokia, St. Clair 

County, Illinois. The sites are located o Cahoha, Illinois- 

Missouri U.S. Geological Survey (Figure 1). Dead Creek 

to the north and 

Judith Lane to square feet 

(ft2)i~igure 2). 

fluctuations. 

Sites L and M are located adjacent to Creek Sector B (Figure 2 ) .  Site L is located 

on the east side of Sector B and approximately 700 feet south of Queeny Avenue. Based 

on a figure in a report prepared by the IEPA (St. John, 1981), the site's (L) approximate 

dimensions are 70 feet by 150 feet. The subsequent study by an IEPA consultant (E&E, 

GER.AGHT)' F4 f IILLER. I\C 
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1988) indicates the dimensions of Site 1, to be 70 feet by 150 feet. The figures depict a site 

w~th d~mensions of about 195 feet by 145 feet. This discrepancy is likely due to the site 

boundaries drawn by E&E, which included a larger area than the actual impoundment basin. 

Therefore, for the purposes of this study, the site boundaries are assumed to be those 

depicted on the E&E (1988) report figures. Site L includes a portion 

by Metro Construction Company. The site is covered with black 

vehicles are parked across the area. Access to the site is not restrict 

'J' 
Site M is adjacent to the southeast pan of Sector B a&s about 200 feet north of 

Judith Lane. The site is a former pit Presently, the pit is 

filled with water at least 2 feet deep. B by a drainage 

way which allows water to flow from of Site M are 

about 335 feet by 235 feet. Site M, 

chain-link fence which was installed by the 

to restrict access. 

1.2.2 Site History 

 oma ally, b a q w  drainage for part of the Mississippi floodpla~n and 

water in the creek flow in a sterly course to the Prairie Dupont Floodway which 

ultimately discharged to Chute of the Mississippi River. However, Dead Creek, 

of Sector B) and Sector B have been a concern 

filed complaints with the Cahokia Health 

(Ecology & Environment, 1988). As a result 

ends of the Sector B portion of the creek 

freely into or out of that part of the 

creek. Additionally, the creek may have been affected by former pits or excavations (e.g., 

Sites L and M) adjacent to its banks (St. John, 1981). Since that time, several federal and 

state agencies have conducted surveys, site inspections, and studies of Dead Creek and 

adjacent former pitJexcavation areas. 
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Site L was used as a disposal impoundment basin by Harrold Waggoner and 

Company, a trucking firm which operated at the site from 1964 to 1974. Discharges to the 

impoundment at Site L began after 1971, after Harrold Waggoner and Company was cited 

by the IEPA for discharges directly intG Dead Creek within Sector B. Ruan Trucking 

Company also used the impoundment basin for disposal purposes after 

operation in 1974. Disposal activity at sitr L ceased after 1978 

to Metro Construction Company, the site's present owner (E&E, 198 

with cinders and semes as a depot for large construction machinery, along w j a c e n t  

areas. A 

Site M was a sand mining area excavatecr in the (9 940s H.H. Hall Construction 

Company. This area was mined prior to any residential deve men along Walnut Avenue, k b  
east of Site M. The E&E Report M t h e  property as Thomas 

Owen. 

1.23 Previous Investi~ations 

V 
In 1980, the I E P A a a n  investigation of Dead Creek and adjacent areas as a 

result of complaints The IEPA study (St. John 1981) consisted 

of analyzing 31 soil ector B) to determine the affect of disposal practices. 

Information from five and 12 cirill rig boring locations was used to character~ze 

local surface water samples and ground-water samples were 

that sediment samples collected from Dead 

organic compounds and metals. T3e 

water were also affected by organic and 

inorganic cohcidtuents. 

In 1986, E&E initiated a remedial investigation (RI) on behalf of the IEPA at several 

sites in the Sauget area, which included Sector B and Sites L and M. In Sector B, E&E 

collected two surface water samples and five sediment samples from the north and south 
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ends of site. A summary of the soil and sediment analytical data collected by E&E is 

provided in Tables 1 through 4. 

Four bor~ngs were used by E&E (1988) to characterize conditions at Site L. Data 

from the borings indicate that the Impoundment basin was excavated 

feet into a deposit chiefly composed of sand with silt. The 

material consisting of black cinders, clay and concrete. The contact be 

the underlying sand and silt deposits arc believed to be an indication of the i w r n e n t  

basin's extent. E&E reported that past disposal a c t h i t i e h e  affected sediment and 

ground-water quality. Constituents detected include , phenols, and arsenic. 

PCBs were not detected. 

In 1986, E&E collected two surfac 

area of Site M. The results from these at the site sediments have been 

impacted by past disposal activities. H r whether or not Site M was a 

disposal area or was affected by surfac Dead Creek. Surface water 

samples did not exhibit constituent co 

A 
pleted a site investigation/remedial alternatives 

hich is located north of Sector B on property owned 

by Cerro Copper Products Advendt Group study consisted of a field program 

and define the constituents in Creek Sector A and 

of sediments requiring remedial action. Ninety nine sediment samples 

4 soil borings along ten transects of Sector A. The report concluded 

sediments ranged in thickness from one to 15 feet and a half foot 

materials contained concentrations of organic compounds 

including PCBs as well as inorganic analytes (metals). It was estimated that approximarely 

19,500 cubic yards of creek bottom sediments was affected by chemical constituents. 

EPPq'CEFRO C O P P E R / E I m  A m P N E Y  WORK P W C T  / A m  PRTTLEGE 
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2 3  CLIMATE 

The climate of the site(s) area is continental with hot, humid summers and mild 

winters. Periods of extreme cold are of short duration. The average annual rainfall in the 

area for the period from 1903 to 1983 was 35.4 inches; however, 

39.5 inches per year during the period from 1963 to 1988 

and Regional Planning Commission (1983). The 

highest average monthly temperature (79°F) occurs in July and the lowest a~erhgef ion th l~  

temperature (32°F) occurs in January. 

2.4 REGIONAL AND SITE GEOLOGY \i 
The site(s) is situated on the River (Figure 1). The 

flood plain is locally named the valley fill 

deposits composed of recent 

(Henry Formation). 

underlain by bedrock 

dolomite with lesser 

consists of unconsolidated, poorly sorted. 

lenses. These recent alluvium deposits 

is Wisconsinian glacial outwash in the 

posits. The Henry Formation is about 100 feet thick. These valley- 

and gravel and increase in grain size 

During the various drilling programs conducted on-site, the alluvium underlying Dead 

Creek has been characterized as a silt with local clay and sand lenses (St John 1981). The 

deposits tend to become coarser with depth. The Advendt Group (1990) categorized the 

stratigraphy in Sector A as being comprised of the four following units in descending order: 
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fi l l  material, fluidized creek bottom sediments, Cahokia Formation, and Henry Formation. 

The fill material is composed of sand and silt matrix intermixed w t h  concrete, bricks, road 

aggregate. rags, slag, and vitreous pellets. The fluidized creek bottom sediments are 

saturated silts with organic matter. The Cakohia and Henry formations have been described 

similar to that discussed above. 
/ 

3.0 INVESTIGATION FIELD ACTIVITIES 
\. v 

A boring program will be conducted to at each of the 

sites. Described below are the different 

Sites L and M. After the boring 

program will be initiated to classify the material. 

Access to Sector B and Site M lockable gates that will be 

facilitate movement into and out 

of the sites which is hindered by Site M. Gravel fill will be 

brought onto clearing of small trees 

and underbrush will be 

along ten profiles (transects) within the creek 

tely 200 feet apart, throughout the 2,000-foot length of Sector B. As 

for each profile similar to the study 

borings will be drilled to determine the 

spaced, within a given transect, 15 to 

20 feet apart. The limits of the creek bottom sedimentslfill will be determined visually by 

a field geologist during the drilling operations. It is anticipated that the borings within the 

creek bed will be drilled to a maximum depth of about 7 feet. Samples will be collected 

using a 5-foot continuous tube sampler, anti 3-inch diameter split spoons will be used ~f 

EPIZ/'CEFRO C O P ? E W I L / m  ATIY?REY WORK PW3CUCT / A?TORNEY CLIENT P R T . ? E a  
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recovery is poor in the fine sandy sediments. Both methods will provide a continuous record 

of the geology, as well as a sufficient volume of material for analysis. A11 samples will be 

described by the Geraghty & Miller field geologist who will record sample location, depth, 

grain size distribution, and color. Each sample will also be screened in the field for the 

prtfsence of volatile organic compounds (VOCs) using a 

instrument. 

Based on appearance and PID measurements, we propose to select one di entlfill w 
sample per borehole for chemical analysis. Each sample f i e  selected from a 2-foot 

interval that best characterizes sedimentlfill in the cre dimentjfill samp;e per 

transient will be analyzed for the USEPA target target analyte list 

(T(3LTAL) parameters. The remainder of the will be analyzed 

for TAL parameters (metals) and PCBs. assurance/quality control 

(QNQC) samples will also be collected. data from the sediment/fill will be 

used to delineate any impacted areas, a\ we e an estimate of the volume of 

sed:ment/fill present. Each borehole wrll e s aled with a mixture of drill cuttings and 's ( 
bentonite grout and the borehole's location surface elevation will be surveyed by 

a licensed land surveyor. fig steam cleaned after each borehole 

and all sampling " ' i t , $  ontaminated with a laboratory-grade detergenr and 

potable water before t coll t~ ea:h sample. 

V 
propose to use an all-terrain vehicle (ATV) drill rig for the entire 

some areas, it may be necessary to pump off standing water to 

conditions. If there is a great deal of standing water, and it is not 

another part nf the creek, the drill rig can be mounted (In a 

that can be anchored to the creek channel bank with steel 

cables. This drilling method was used in Creek Sector A by Advendt Group (1990). 



Protecred Material: Monsa3ro Insurance Coverage Llrigarion 

3.2 SITE L BORING PROGRAM 

To define the lateral and vertical extent of the fill material at Site L, additional 

borings are requ~red to supplement the data collected previously (E&E 1988). Since this 

site is relatively sma 

nature and extent o 

supplement the exj 

A1 rddnbonng'~ocaiion, we propose to collect contin ples, using a 5-foot tube 

sampler or a 3-inch diameter split-spoon, to delineate f the fill. Five borings 

will be drilled at the perimeter of the former impou 

determine its actual boundaries. A visual examination b 

determine whethe nt basin. If necessary, 

characterize the e drilled near the center of Site 

L to determine 

submitted for la 

be selected for 

discoloration a 

continuous core. At 

and TCLF~~  borehole will be sealed and surveyed as described for Dead Creek - 

At Site M, sediment samples will be collected from three locations from beneath the 

ponded water (Figure 5). To obtain the samples, a soil boring drill rig supported by the 

aluminum pontoon previously described in Section 3.1 may be used, or samples may be 

collected from a boat. This method of supporting a drill rig on surface water has been used 

' C A  b l s 6 ~ a ~  
GER4GHTI' f4 Ill LLER. LNC 
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successfully at other sites (Advendt Group. Inc. 1990). If the samples are collected from a 

boat, 4-lnch diameter steel casing will be driven into the pond sediments and split-spoon 

samples will be obtained from within the casing to determine the thickness of the sed~ments. 

One sample for laboratory analysis will be selected from each of the three locations at the 

0 to 2-foot interval. At one location, the sample will be analyzed for T C W  rameters, 

and at the other two locations, each sample will be analyzed for PCBs etals. We 

have assumed that the pit bottom is at a lnaximum depth of 10 feet 

Sample selection protocols and decontamination procedures will be the s s was 

described for Dead Creek - Sector B. 

3.4 PHASE I1 INVESTIGATION 

Once the chemical nature of been determined, 

appr~ximately five samples will be work to classify 

the material. Each of these ignitabllity, 

and toxicity using the TCLP. 

4.0 P R ~ E ~  ~ R G A N I Z ~ ~ ~ O N  AND SCHEDULING 

cted in accordance with specific field, analytical, and 

FSP (Appendix A), the QAPP ( Appendix B), 

and the Primary responsibility for the study will be 

and project manager (see Figure 6). They 

of all Geraghty & Miller personnel 

for all activities which are directly 

will have the responsibility for 

all QAJQC review to ensure that work is performed In accordance with established protocc,ls. 
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The schedule for the sites investigation and evaluation is shown on Figure 7. The 

investigation will begin upon notice of approval of this work plan and authorization to 

proceed from Monsanto Company. A 30-week schedule is shown for performance of tdsks 

and development/submitta1 of preliminary and final reports. 
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Table 1. Summary of Volatlle Gganlc Cornpounds Detected in Sediments and Soils from Dead Creek Sector B, and Sites L and M, Sauget - Cahok~a, lllino~s 

Sample Idenltficat~on DC-Ll-02 D G S D  14 DC S D l 8  do.!@ @-SO20 

Sample Dspth (00 5') (2 3') COO 54 (0Jf5.1 J1 5-2') 
Sun* Date 1 1/5/86 1 1 /5/86 1 t /5 /M I 1/5/86 'I 1 /5/86 

Paremeter /\ 

(concsntrnl~ons ~n ppb) ' 

&thylane chloride 

ke tone 

Chlorotorm 

~-BU~MOIIO (MEK) 
hnzene 

4-kbthyl-l-pentanone 

2 - * x a m  

Toluene 

Chlorobenzene 

Ethylbenzene 

Total Xybnes 

Source of data - Ecology 6 Enwronment (1988) 
,,/ 

B Compound detected in blank samplea. ,/ ,, (-. ,/, /- 

J E8timated ralue. R w l t  is leu than the spciybetecth&, but i ; ~  than zem 
- Not detected. \, \\ \-. 

'\ 

~\ 
',~ ,-.--/ 

NA Not analyzed. 

ppb Put8 per billion. 

VOCDEAD XLS 
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Table 1 Summary of Volatile Orqanlc Cammuoris h t p r t e d  I ?  9?d*mec!s 2nd k t l b  Iiulir &IU Creek bclor  b, and 51Ies Land M. Sauget Cahok~a, llllno~s 

Sample ldent~f~cat~on ClGL1-02 lJGl203 ~ l . 3 - 0 4  W L 4 - 1 0  

sMlpk Depth. (510') (3 15') (5- 15') ' $ 1 ~ 2 0  ) 

SIrnpk ~ l t r .  12/ 12/86 12/12/es 12/12/06 12/17/91 P / 1 7 / 9 1  

Parameter J 

(concentrattons tn ppb) / ') 

/ / ,,\\ 

Mothyiarw chloride 
Acetone 

Chloroform 
2-Butanma (MEK) 
Bentem 
4-Methyl-2psnmnone 
2-)-bxanone 
Toluene 
Chlorobenzene 

Ethylbenzene 
Total Xy(anes 

_- 
Source of data - Ecology 6 Environment (1988). 

1' \ 
B Compound detected In Mank aamplea. 
J ~stimated value FIOSU!~ 1s lea8 than ttm e + w i T i ~ ~ ~ t ,  &+I man zero 
- Not  wed. A. / 

NA Nolanalyzed. 

ppb Put8 per billion. 

'v' 

VOCDEAO XLS 
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Table 1 Summwy nf \!"!a!:!e ')rgar,,. Cv~ripounos ljetecteo In Sedtments and Soils from Dead Creek Sector 8, and Stes L and M. Snugel Cahok~a llllno~s 

Sampk Identtttcatmn DGSD-15 DCSO-16 W S D  17 \ /* 
sunm t)rpm. 10-0 5') (0 5') w 5') 
sunpk 0.1. 1 1/5/06 1 1/5/86 1 1/5/86 / 

Parameter /' i 

(concentrattons tn ppb) ' > 

Methylem chloride 7800 0 loo00 0 .'t <l: 
> 

Acatone 4900 B 5100 B 
Chloroform - \ 

2-Butanone (MEK) 1 1000 14000 13000 \, \ 
Banzene - ; 

4-Methyl-2-pentanone - /' - - 
L-Hexanone 

Toluene 

Chlorobenzene 

Ethylbenzene 

Total Xylenes 

\ \ 
/ 

Sourm of data - Ecology (L Environment (1988) 
/ 

9 8 Compound detected ~n Mank samples 

\ x 
3' n - NO: detbctd 

P 
NA Notanalyzed 

\\ opb Pads per b~llton 
l- 'v /) 
w 
0' ," '\ 

VOCDEAD XLS 
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Table 2 Summary ot S.mrvolat~le Ofganlc Compounds btacted in Sad~mmts and Sollo from Dead O w k  %or B, and 8tes L and M, 
Saugrt - Cahokia, lllinols 

-- Sector 6 --- 

Sample ldentrf~cat~on DGSD-13 DGSD14 DGSDlf! DGSD-19 DC-SD-20 
Sample Depth (0-0 5'1 (2-3 I (0-0 5')  (0-0 5 )  ( 1  52') 

Sample Date 11/5/86 : 1/5/86 l l / 5  86 11 15/86 1 1  5/86 
Parameter 
(concentrat~ons ~n ppb) 

kenapnthene 
4-N~trophenol 
D~ethylphthalate 
Flourene 
Hexachlorobenzene 
Pentachlofophenot 
Phenanthrene 
DI-n-butyl phthalate 
Ruoranlhene 
Pyrene 
Butyr k n z y l  phthalate 
Benzo (a) Anthraceno 
bts(2-Ethylhexyl) phthalate 
Chrysene 
DI-~QcWI phthalate 
Banzo (b) tluoranthene 
k n r o  (k)  fluorantheno 

k n t o  (a) pyrene 
Meno [ I  2.3cd)per)neno 
D~benz (a b) anthracene 
Phenol 
2-Chlorophenol 
1 4-D~chlorobenzcme 
1 2-O~ch~orobenzenr 
4-Methylphenol 
N~trobenzene 
1 2 4-Tr~chlorobenzme 
Napthalene 
2.Methyl.lapthalmr 

B ank samplor. 
J specified detection limit, but greater than zero. 

NA 

WCA ~ i 5 6 8 3 9  

SEMIDEAD XLS 

GER.AGHT\r' f4 \ I ILLER. I\C 
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Table 2 Summary of Sernt~lati le Organic Compounds Ckteaed in Sediments and b l l s  from b a d  Creek Sector B, and Stes L and M. 
Sauget - Cahok~a, Illinois 

Sample ldent~f~cat~on DGLl-02 D C - U M  O G W  DGL4-09 DCL4-10 
Sample Depth (510') (515') (5 15') (1 020') (1C-20) 

Sample Date 12/12/86 12/12/06 121 12/86 12/17/86 12/17/86 
Parameter 
(concentrat~ons In ppbl 

Acenapnthene 
4-N~trophenot 
D~ethylphthalate 
floureoe 
hexachlorobenzme 
Pentacnlorophenol 
Phenanthrene 
Dl-n-butyl pnthalate 
fluoranthene 
Fyrene 
Buryl Benzyl phthalate 
Banzo a) Anthrawne 
bls(2-Erhylhexyl) phthalate 
Chrysene 
Dl-n-ocyl phthalate 
Benzo bl tluoranthene 
Bcnzo ik) fluoranthene 
Benzo la) pyrene 
ldeno ( 2 3-cd)perylene 
D~benz (a h) anthrawne 
Phenol 
2-Chloruphenol 
1 4-Dtchlorobenzena 
1 2-D~chlorobenzme 
4-Methylphenol 
N~trobenzene 
1 2 4-Tr chlorobenzme 

Napthalene 
2 Meth)lnapthalene 

Source 31 data - logy 6 Envir men1 (1088). 7 - 7  
B k sunpbr. 
J than the rpoctfied detectton lim~t, but grrster than zero 
- 

SEMIDEAD XLS 

GER.AGHT\r. 2 \1ILLER. ISC 
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Table 2 Summwy of Semwolatile Organic Compounds ktected in Sediments and Soils from b a d  0 - k  War 8, and Stmr Land M, 

Sauget . Cahokia, Illinois. 

Sample !dent~ficat~on: DGSDlS DCSD-16 DCSD-17 

Sample Dcpth: (00.5') (0-0.5') (00.5') 
Sample Date: 1 1 /5/@ 1 1 /5/@ 1 1 /5/86 

Parameter 
(concentrattons in ppb) 

Acenaphthene 
4-Nitrophenol 
D~ethylphthalale 
Ftourene 
Hexacl~lorobenzene 
Pentachiorophenol 
Phenarithrene 
01-n-O~tyl phthalatr 
Ruorar thene 
Pyrene 
Butyl Bcnzyl phthalate 
Benzo a) Anthrawne 
bls(2.Fhylhexyl) phthalatr 
Chryseiie 
01-n-ocyl phthalata 
Benzo b) fluoranthene 
Benzo tk) fluoranthene 

Benzo la) pyrene 
ldeno ( 1  2 3cd)prylene 
Dlbenz ah )  anthracsne 
Phenol 
2-Chlorophenol 
1 4-D~chlorobenzene 
1 2-D~chlorobenzene 
4-Methylphenol 
N~trobenzene 
1 2 4-Tr chlorobenzrne 
Napthalene 
2-Metnymapthaleno 

J l e a  mm the s p q i i d  detection limit but greater thm zmro 

N A 

SEMIDE40 XLS 

GER.AGHTY'? \IILLER. INC 
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Table 3 Summary of Pest~c~de and PCB Compounds Detected In Sediments and Sods from Dead Creek Sector Band Ste M. Sauget - Cahok~a, Ill~nocs 

Sample Identd~catton DGSD-13 DGSD- 14 C G S D I B  W S ~  ?a 
mpk bPth (00 5') (2-3') (00 5') (w 5 

Smpk 0.1. 1 1/5/06 I 1 15/86 1 1/5/86 1 1 /5/86 
Parameter 

1 
k' 

' \  

(concentrat~ons tn ppb) / 
/ 

- 
r \  

PCBs (Total) 

/ 
- 

, 
Source 01 data - Ecology h Env~ronment (1988) ,' 

C Result confirmed by GC/MS. 
J 

Not drtected L, 
Estimated value Rsul t  is l e u  than the specified d e l r t i ? " f ~ ~ i t .  but greater th& z y b .  

NA Not analyzed. 

ppb Pads per tnlf~on 
I 

\ 

PCBDEAD XLS 



Table 3 Summary or restfcroa .id ?C'E compor~nds Detected In Sed~ments and Soils from Dead Creek Sector 0 and Site M, Sauget Cahok~a, llllnols 

/ \ 

/ 

Sample Ldent~kcat~on DGSD-15 WSD-16 OC-SDl7 
\ 

Sample Depth (0-0 5) 5 )  (00 5) \ 

1 1 /5/86 1 1 /S/& Sample Da# 1 1 /S/& 
/ 

/' 
J 

Parameter 
(concentrations ~n ppb) 

/ '\ 

,- , \ 

Aroclor- 1242 - Moo0 < v  ,' 
Aroclor- 1248 660 8830 5200 \, \ 

Aroclor- 1254 670 4200 \ >  

Aroclor- 1260 430J - 2700 J \> 
', /' 

'* 
PCBs (Tolal) - - ,./I-- ,. 

- 

/ 
/ 

Source of data - Ecology & Env~ronment (1988) J 

C Result conf~rmed by GC/MS 
J Eslbmated value Resun IS less than the spsc~f~ed delect1onJml1, but greater thk z o 

Not dakcted L 
p' 

N A Not walpod 
ppb Parts per biN~on 

PCHDEAD XL S 
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Table 4 Summary of lnorganlc Compounds Detected In Sediments and Soals lrom Dead Creek Sector 8, and Sates L and M. Sauget - Cahok~a. Illlno~s 

Sample ldent~f~cat~on DCLl-02 M)-L203 D G U a  QGL4- 10 
Sample Depth (510') (5- 15') (515') 
Sun* Date 121 12/86 12/12/86 1211 2/86 12/12/86 

Parameter 
4 f, (conwnlrat~ons In ppb) 

/ > 

Aluminum 
A n t i m y  
Arsenic 
Earium 
B.n/lium 
Boron 
Cadmium 
Chromium, trivalent 
Cobalt 

Copper 
kon 
Lead 
Magnesium 
Mangenew 
~ r c u r y  
Nickel 
Selenium 
Silver 
Thallium 
Tin 

R 
- Not detected 

NA Not maly2ed 
ppb Parts per brll~on \ /' 

\ ,' 

INODEAD XLS 
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Table 4. Sunlrnary of Inorganic Compounds Detected In Sed~ments and Soils from Dead Creek Sector 8, and Sites Land M. Sauget - Cahokia, llllnois 

/ 
Sample Ment~i~cat~on DC-SD15 DCSDI6  DC-SD 17 

Sam* b p t h  (0-0 5.1 0-0 5') 5') </ ' - 
Sample o.1. 1 1 /5/86 I 1 /5/86 1 1 /5/86 

Parameter / 
i 

(concentrat~ons ~n ppb) - - A, 

/ ) 

Alum~num 6560 2430 7510 / ,\ 
An$mony 
ksencc 36  R 12 R 
Bar~um 156 131 196 \ 

&cy(tum - ", \ 
Boron 

\ ,/ 
) 

Cadm~um 1 5  11 8 
Chromtum, trivalent 15 53 
Cobalt 7 7 5 

Cop6-r 167 * 12704 C 1780 *,, 
lron 11100 
Lead 26 
Magnes~um N A NA 
Manganese 100 
Mercury 0 13 0 
W e l  356 R*/ 309 R* 
Selentum - 
8hr - 
Thall~um - 
Tin - 
Vanadium 19 
t n c  872 1010 
Cyan~de - 

- - V . 
/' \ 

R 
- Not d.t.ct.d. 

Not a n a l p d  NA / 
ppb Parts per billion. "4 

INODEAD XLS 
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FIGURE 

SEDIMENT SAMPLING LOCATIONS 
AT SITE M, CAHOKIA, ILLINOIS 5 
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APPENDIX A 

FIELD SAMPLING PLAN 
FOR THE 

SITE INVESTIGATION FOR 
DEAD CREEK * SECTOR B, AND SITES L AND 

SAUGET - CAHOKIA, ILLINOIS 

1.0 INTRODUCTION A 
"v' 

1.1 PURPOSE AND SCOPE 

On behalf of the Monsanto Company, Geraghty & as prepared this Field 

Sampling Plan (FSP) for three selected designated by the 

Illinois Environmental Protection Agency 1 (Figure 1). These 

three sites are Dead Creek - Sector B, (Figure 2). The purpose of the 

investigation is to characterize the sites by d e ning the nature and extent of sedimentlfill 4"i 
materials in the h?j& Site L, and below the ponded water at 

Site M. This analysis of selected sedirnentlfill samples for 

(USEPA) Target Compound Listnarget 

analysis of the remaining samples for site specific 

TAL metals, or TAL volatile organic 

has been delineated, 

and analyzed for reactivity, 

analyzed by the Toxicity 

The results from these analyses will be used to determine the volume of sediment/fill 

and whether it needs to be treated prior to disposal. The number of samples scheduled for 
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'TCLP analysis will be based on the initial analytical (Phase I) results, however, it  is 

anticipated that only about five samples will be required. 

1.2 SITE DESCRIPTION AND BACKGROUND 

A brief description of Dead Creek - Sector B, Site L, and Site s pro 'ded below, 

along with a summary of prior investigations. 6 
\ > 

1.2.1 Dead Creek - Sector B 

Dead Creek - Sector B is located Judith Lane (Figure 

2) .  The culverts at both ends for inflow or outflow 

from this area. The banks of the is visible in the 

area. The site is enclosed within the creek 

channel and low banks are 

by the 

In 1 9 h d ~ c o l o ~ ~  & Environment, Inc. (E&E) conducted a Remedial Investigation 

(RI) for the IEPA at several sites in Sauget, including Sector B, and Sites L and M (see 

Figure 2). In Sector B, E&E collected two surface-water samples and five sediment samples: 

however, the sampling locations were restricted to the north and south ends of the study 
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area. The data from these sampling points indicate that past uses of the creek have 

impacted the site. Constituents detected included metals md PC%. 

1.2.2 Site L 

,4 
Site L is located on the east side of Dead C 

Queeny Avenue (Figure 2). It is the former location of a surface im 

truchng company, who disposed of wash water from 

determined by E&E to be located about 125 feet east , and encompasses an 

area of approximately 70 feet by 150 feet. Currently, ed with black cinders 

and is used for equipment storage by Metro Construc Company. Access to 

the site is not controlled. Surficial soil was not samp 

In 1980, the IEPA installed a well area; however, due to faulty 

construction, it was replaced by E&E drilled three soil borings, 

replaced the IEPA monitoring well, and a soil-gas survey at Site L. The data 

from these sampling have impacted soil and ground water 

at the site. benzene, toluene, phenols and arsenic. PCBs were 

1.23 Site M 

er sand and gravel pit excavated between 1945 and 1950. The pit 

by 300 feet and is filled with water. E&E estimated the pit's depth 

to be 40%. s~F is connected to Dead Creek - Sector B at the southwest comer of Site 

M (Figure 2 M t  is not known whether Site M was excavated into the water table. Other 

than miscellaneous trash, no other waste disposal was evident in the pir at the time of the 

E&E study. Access to the site is controlled by a chain-link fence. 
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In 1986, E&E collected two surface-water samples, five sediment samples, and soil- 

gas samples from the perimeter of Site M. Neither the surface-water samples nor the soil- 

gas samples indicated the presence of constituents of concern. The PCB data from the 

sediment samples indicated that past site activities may have impacted the site. In 1980, 

the IEPA collected two, unfiltered, surface-water samples and PCBs 

ppm and 0.9 ppm. 

2.0 SUBCONTRACTOR PROCUREMENT \ / I  
v 

Discussed below are the procedures for laboratory and driller 

subcontractors. 

2.1 LABORATORY SUBCONTRACT0 

A laboratory subcontractor will nalytical services for the field 

investigation. from among the current participants 

Program (AQAILCP), with 

was developed by Geraghty 

obtained and that project 

in the Geraghty & MiIler 

and the following 

i n f o r m a t i m i n e d :  

a iliti s (Are the premises clean, large enough, well organized, and properly 

< e t e d ? )  

2. Personnel (Do the staff have the right training and experience?) 

3. S a m ~ l e  receiving, storage, and handling ~rocedures 
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5. Instrumentation and analvtical ~rocedures (Is there enough equipment and 

is it  of the right type? Are procedures correct?) 

6. Preventive maintenance 

7. Data reduction and reporting (How are data generated, h@Jed, and 

reported; what type of 

8. QA/OC Procedures (Are they 

9. Certifications (Does the the USEPA Contract 

Laboratory Program [CLP] 

10. Attitude (Has the 

timely service, are they flexibl do they have a cooperative attitude?) 
/-I 

de analytical services for the site investigation is 

Thre dri 'ng ubcontractors have been contacted to determine if they have adequate iQ) 
capabilithyto c o 9 c t  the field tasks in a timely manner. Based on their assessment of the 

sites and thehdstimated costs, one of these subcontractors will be selected. These drilling 

companies are John Mathes and Associates, Inc., Columbia, Illinois; Layne Western, Fenton, 

Missouri; and Hannibal Testing Laboratories, Inc., Hannibal, Missouri. 

EP&'CEFJiO COPPE.R/?XI,/FCB A7?X'QEm WORK PRfXSCl' / ATTORNEY CLIESr PF',?LEGE 
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3.0 SEDIMENTFILL BORING PROGRAMS 

The operating procedures for drilling the borings in sedimentlfill at each of the sites 

is provided below. 

At Dead Creek - Sector 8, sedimentifill samples will be collected a c r o s ~ r o f i l e s  

spaced approximately 200 feet apart will be drilled 

along each profile, as shown in illed to determine the 

thickness of the sediment/fill in 

is anticipated that the borings 

about 7 feet. Samples will be 

inch diameter split-barrel core (split-spo 

fine sandy sediments. Both 

as a sufficient volume of 

& Miller field geologist 

color. Each sample 

photoionization detec 'on ( I ) in ment. 

One sedimentifill sa le e r  borehole will be selected for chemical analysis based 

on appear ce PID measurements. Each sample will be selected from the 2-foot 

t ch racterizes sedimentlfill in the creek. One sedimentlfill sample per 

pro 1 will a lyz d for USEPA TCLdTAL parameters, and the other two samples from 

each pro e will analyzed for TAL metals and PCBs. Appropriate QNQC samples will 

also be colle d as discussed in Section 3.7 (Quality Control). The analytical data from the 

sediment/fill will be used to delineate anv impacted areas and to provide an estimate of the 

volume of sedimentlfill that may require remediation. Each borehole will be sealed with a 

mixture of drill cuttings and bentonite grout, and the borehole's location and land surface 

elevation will be surveyed by an Illinois licensed land surveyor. All drilling equipment wll 
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be steam cleaned after each borehole and all sampling equipment will be decontaminated 

with a laboratory-grade detergent and potable water before the collection of each sample. 

An all-terrain (ATV) drill rig will be used for the entire program. To provide suitable 

sampling conditions, it may be necessary to pump standing water out 

it be present at the time the study is conducted. If necessary, the 

be sampled first, then the water will be pumped into the area of 

link perimeter fence will be necessary for the drill rig 

program has been completed. If there is too much water to transfer, portabhy&Pmenr 

may be used, such as a tripod. In addition, the installat thin Sector B's chain- 

Site L, six borlngs will 

986 E&E invest~gation 

n, continuous samples 

it spoon, as previously 

er  impoundment (as 

identified by E&E) t ination by the field 

impoundment basin 

geologist will be us is within the former 

impoundment basin. locations will be moved to determine the former 

characterize the fill material. One boring will be 

drilled near the cen ine maximum fill thickness. One sample from 

be submitted for 

tained from a 2-foot section of the continuous 

alysis will be based on appearance and PID readings. At two of the 

CL/TAL parameters. Based on existing data, 

lysis for PCBs, TAL metals, and VOCs to 

determine the chemical nature of the fill material. Each borehole will be sealed and 

surveyed as described for Dead Creek - Sector B. 
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3. The field hydrogeologist will take the sampling device from the driller and place it 

on clean polyethylene sheeting. 

4 The sampling device will be opened to expose the sample. 

'j 
6. A stainless steel coring device will be used to samples. The cor~ng 

device is a stainless steel barrel and 3-inches 

in length. The coring device 

selected for sampling. The 40 ml VOC wal. The 

40 ml VOC vials will be 

sample collection will 

7. The remainder of the core sample 

sample will be aluminum foil and capped. The head 

as discussed in Section 3.3.1. 

8. The in a clean stainless steel pan and thoroughly 

mixed with a steel spatula. The soil in the pan will be scraped from 

of the pan, rolled to the middle of the pan, and mixed. 

and moved to the four corners of the pan. Each 

before being rolled to the center of the 

Once mixed, the sample will be placed 

of samples for specific laboratory 

analysis is determined. The criterla for selection will be appearance, odor, and PID 

measurements, as described in Section 3.1. After the soil samples for laboratory 

analysis have been selected, the soil will be placed in the appropriate containers 

described in the QAPP (see Appendix B). 
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9. The sample label will be completed (project, location, depth, date), attached to the 

sample container, and covered with transparent tape. 

10. The Geraghty & Miller samplelcore log form will be completed (see appropriate 

form in Attachment A). 

/ <  
11. Each sample scheduled for laboratory analysis will be stored odqcy&f'~, h$serred 

and shipped to the laboratory via overnight courier. '\ / 2 

\ 

33.1 Field Screening for Total Volatile Organic Comvou i l  Sample Selection 

The head space in each sample ja TVOCs by a PID instrument 

(HNU, or TIP) to aid in the selection of analysis. The procedure will 

be to allow the sample to equilibrate remove the lid, pierce the 

aluminum foil, and on the samplelcore log (see 

Attachment according to the 

e list of sample containers, matrices, method numbers, container 

ysis holding times, please refer to Table B-4 in the QAPP. 

3.5 R E C ~ R ~  KEEPING 

All Geraghty & Miller personnel involved in drilling and sample collection will 

carefully document the day's events and the handling history of all sediment/fill samples and 

blanks collected. Standard Geraghty & Miller forms (see Attachment A) will be completed 
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to document the field work, and the integrity of each sample, from the time the drilling crew 

and field crew enter the site through sample collection and shipment. 

3.5.1 Dailv Lon 

Daily logs will be used by the field team for QA/QC purposes to 

events and field observations (see Attachment A). Entries in the dail 

the person making the entry, and the logs will be kept in a secure, dry place. ?'lyJdlowing 

types of information will be included on the log forms: ,/) 

1. Date and time of arrival at site. 

2. Client. 

3. Location. 

4. Weather. n 
5. Field crew d '11 re mbers. %W 
6. Work progress. 

n <v. epart e time. 

Other miscellaneous information will also be recorded on the Geraghty & Miller 

Dailv Log forms. Examples are as follows: 

1. Delays. 



Pr3:r:te,d Mareyial: Monsancc Insurance Coverage L!c!.gacton 

2. Unusual situations. 

3. Departure from established QA/QC field procedures. 

4. Instrument problems. 

5. Accidents. 
v 

3.5.2 Samule/Core Log 

The field personnel will prepare a /Core Log for QNQC 

purposes at the time of sampling to sample collected (see 

Attachment A). In addition to include the following 

information on sampling: 
!b / '> \ 

1. Date and time 

2. Physical a p  ar  c of s les. tw 
3. Field 

n\ ( o y r l d  analyses. 

5.  ampli method and material. uJg 
6. Constituents sampled for. 

7 .  Sample container and preservation. 
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8. Sampling personnel. 

3.53 S a m ~ l e  Labels and Chain-of-Custodv Form 

Sample labels are necessary for proper 

affixed to the sample containers prior to the time of sampling and will 

or caps. To track QNQC handling protocols, the labels 

and the Geraghty & Miller Chain-of-Custody form 

field before the field crew leaves the site. Labels 

number, date and time collected, and analyses to 

The field crew will be responsible the samples until they 

are delivered to the carrier or the form will then be 

signed and custody formally relinquished. seals) will be in 

view at all times or will be stored in 

3.6 DECONTAMINATION n 
mplers, tools, rig, and any piece of equipment that 

tly) with the sedimentJfil1 or geologic formation will 

rilling. The same steam-cleaning protocols will be 

f o l l o w e d ~ p l e t i o n  of each borehole and before leaving the site at the end of the 

activities will be monitored by the Geraghty & Miller 

Equip k/ ent used to sample unconsolidated sediments (e.g., continuous tube samplers. 

split-spoon samplers, stainless-steel spatulas, stainless steel pan and stainless steel coring 

device) will be decontaminated prior to collecting each sample. Disposable gloves will be 

worn while equipment is cleaned to avoid contamination, and the gloves will be changed 

frequently. The procedure for cleaning this equipment is as follows: 

EPq/CEI,RO COPPER/EILJPCB A'rrCrn'EY WORK P m C T  / ATMRNEY CLSm PLVLEGE: 
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1. Prepare a 2-percent solution of Microm (low phosphate detergent) and distilled water 

in a bucket. 

2. Disassemble the sampling device and coring device and immerse all parts along with 

the spatula and pan in the Microm solution, /> 
/ 

3. Scrub all equipment in the bucket with a brush to remove an-hcles. 

h 

4. Thoroughly rinse all equipment with tap water. / ) 

5 .  Rinse with deionized demonstrated analyte-free h y r .  < 
6. Place clean equipment on a clean 

7. Once dry, reassemble the cleaned 

8. Transfer the Iper) making sure that the individual is 

9. Equipment not decontamination will be wrapped in aluminum foil 

Q lity-co rol samples will be used to monitor sampling and laboratory performance. \"P( 
The types OWC samples that will be included in the investigation are matrix rpikeimatrix 

spike duplicates (MSIMSD) and equipment blanks. 

GERXGHTY' ? LIILLER.  ISC 

EP4/CEFRO COPPEEI/EIL/PCB ATK)RNEY WaRK PRCCUCT / A'lTGCEY CLIENT P R f l I E G E  
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To ensure unbiased handling and analysis by the laboratory, the identity of 

quality-control samples will be disguised by means of coding so that the laboratory does not 

know which samples are included for quality-control purposes. 

3.7.1 Duvlicate Analyses 

Sediment/fill samples will not be duplicated due to the non-h 

the samples and the high degree of variability routinely seen with 

sedimentlfill analysis. /? 

3.7.2 Eauivment Blanks 

An equipment blank will be procedures used 

during sample collection. The water into 

the sampling device (which 

into the sampling 

program for 

v 
drilling and sampling will cease upon determination of the 

The drill cuttings will be mixed with bentonite and 

marker will be placed in the borehole to serve as 

location, and its approximate location will be 

location and land surface elevation will be 

surveyed by an Illinois licensed land surveyor. 

EPA/CEPRO MPPER/EIL/XB A'IlEFNEY WORK P m a  / A m  CZIENT PW.?IEGE 



4.0 PHASE I1 FIELD WORK 

Once the volume and chemical nature of the sedimentifill material has been 

determined, a small number of additional samples will be collected during a second phase 

of field work to determine if the material requires treatment prior to dispos eraghty & f l  
Mlller anticipates that no more than five samples will be required to c$sify$e material. 

Each of these samples will be analyzed for reactivity, corrosivity, igni v, b'  list of 

constituents which are analyzed by the TCLP (Table B-1). Sampling proce re or this 

phase will be the same as previously described in Section 3 f i  

Geraghty & Miller will validate 10 according to the 

USEPA's 1990 "Data Reference Validatio the remaining 

samples for completeness and technical 

less time to complete. However, the lab0 will provide a CLP data package for all 

samples for possible ired. The information to be screened for 

the remaining 

chain-of-custody form was filled out and if samples 

were proper1 *9d- 
quality assurance/quality control (QAIQC) data. Confirm that 

were analyzed on the minimum number of samples as 

' w e d  in the QAPP. 

Review all equipment blank and MS/MSD data. If target compounds appear 

in blanks or if percent relative difference on duplicates is outside established 

limits, the reasons for these anomalies will be investigated. In such an event, 
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sampling techniques will be discussed with the projec: manager and/or the 

laboratory manager and ~nternal QNQC data will be retiewed as appropriate. 

Check to see if holding times were met for each parameter. 

Check to see if parameters were analyzed by the 

QAPP. 

If data appears suspect, the specific will be investigated. 

Calculations will be traced back to e calculations did not 

agree with the prescribed limits, the and corrected, 

if possible. 

Y C A  C156FZ6 
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IwGER4GHTl '  
L/V$ MILLER. INC. 

w ~ r o u n d -  H ot t r  Consulronrs 

Bor~nglWell ProjectlNo. Page - of 
S~te Drilling billing 
Locallon - Started . Completed 

Total Depth Dnlled (feet) 
Type of Sample1 

Hole D~ameter (inches) Conng Dev~ce 
Length and Diameter 
of Conng Device Sampling Interval feet 

Drilling Fluid Used Drilling Method 
Dr~ll~ng 
Contractor Driller Helper - 
Prepared Hammer Hammer 
BY - We~ght-, Drop - inches 

SPPJCEPRO COPPER/EIIJPCB ~ E Z E , E Y  WORK PRM;WCT / A?TORNFi CLIESPT PFZ.?IEE 
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IVGERAGHTY 
av& MILLER. INC. 

m ~ n , l r n n r n z n r c l i  S e r i , c r s  DAILY LOG 

G h p ~ i ~ :  P  r31ect. No _- P a g e  of 

- c .  -' ."c 

M C A  0 1 5 6 9 2 9  

EP&'CEFRO COPPEq/EIL/?CE3 A'JTCRNEY WORK PFM=UCT / ATM)RNEY CLIClT FW.?XE 



Laboratory lask Order No Page d 

Sample Code L = LquK1. S = Sd~d, A = Air 
Total N o  d Bottles/ 

Conlaswrs 

Dellvery Method [ I In Person 1 1 Conlrnon Carr~er 
t.1 I "I I I 

x 
C, 
b 

,, 

I I Lab Cour~er I 1 Other 

Rel~nqu~shed by . Orgarnzalm _ 
Receved by Organlzatm . - Dale 1 I T~me 

Rel~nqu~shed by Orgawzat~on 
Fkeved by Organlzal~on Dale I I llme 

Seal InlacV 
Yes No NIA I 

I- = Spec1.4 11 ~strucllons~fia~~afks 
(r 

Seal Ir~lacP 
&s No NIP. I 
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LOCATION SKETCH 

h e l  i s )  - Project/ No . .  Page -- of 

Observer 

(Locate all wells, bonngs. etc with reference to three permanent reference points; tape all distances, clearly label all 
wells, roads, and permanent features) 

. - 

EP?dCEPRO COPPER/EIL/XB A ' I T C m  WORK PFCEUCT / ATIWNET CLIEm PL-.TT^ZE 
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AWGERAGHTY 
Avt9 MILLER, INC. 

 round- Woter Conrvlronr~ - 

UTILITIES AND STRUCTURES CHECKLIST 

Project: Prrprrd by: 

Instructions. Thls checklist has to be completed by a G&M staff member as a safety measure to insure that all underground 
utility lines, other underground structures as well as aboveground power lines are clearly marked out in the area selected 
for borlng or excavation. DRILLING OR EXCAVATION WORK MAY NOT PROCEEO UNTIL LINES ARE MARKED AND 
THIS CHECKLIST HAS BEEN W p m .  AnangementS for underground utility markouts are best made at the time of 
the prellrnlnary slte vlstt to allow client andlor utllity company sufficient time. Keep completed checklist and maps ons~te. 
send copy to Project Manager. 
Asdgnmenl of Rmponribillty. Client is respons~Me for having underground utilities and structures located and marked. 
Preferably, the utilities themselves should mark out the lines. 
Drilling or Exwaiorr Slt08. Attach a map of the prOp9Ry showing the proposed drilling or excavation stte (or lf sltes are 
widely separated, several maps) clearly indicating the area@) checked tor underground utilities or underground structures 
and the location of aboveground power lines. 

Utilities nd Structum Hot 
Tvrr I R w n t I R r r n c !  now Yr(od?" 

I I Petroleum products 11ne 

Natural aas Ilne 1 1 
Steam l~ne 1 
Water llne I 

Sewer i~ne I 
Storm dram I 

Name md 8fHltatkn of pmon who muk.d out undwgromd I1m or rtnrctww. 

I 
I 

Teleohone cable I 

Electrtc power l~ne 

Product tank I 
I 

Septic tankidran held 
I 

Overhead oower llne I 

E m Y  -- 
Persons at site or facrlity to contact in case of emergency 

I 
1 

1 
I 

1. - Phone 

2 -- Phone - 
Fire Dept. Phone - Ambulance: Phone 

Ut~lity: Phone - Utility: Phone 

Utili?y Phone - Utllity: Phone 
D~rect~ons to nearest hospital (describe or attach map). 
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I-GERAGHTY 
Av@ MILLER, INC. 

# ~ n v i r o n r n c n r o i  S e r v l z e s  
WATER SAMPLING LOG 

Prop3No Page- or- 

Site Lxation -- 

Codeai 
S~teMiei~ NG _ _ _  Replicate No Date -- 

T~me Samplrng T~me Sarnpi~ng 
'Weatper _ -  Began - Completed - - -- 

EVACUATION DATA 

Herght of MP AboveiBelm Lana Surface MP Elevatron 

Total Sounded Depth of &ell Below MP - Water-Levd Elevat~on -- 

Held - Depth to Water Below MP - . D~arneter of Casrng 
Gallons Pumped/Bsled 

wet -- Water Cdumn In Well Prlor to Samphng -- 

Gallons per Foot - 
Sampl~ng Pump Intake Setting 

Gallons In Well -- (fee! belw land surface) - 

Evacuat~on Method -- 

SAMPLING DATNFIELD PARAMETERS 

Cdor- Odor Appearance Temperature OFlaC 

Other (specd~c lon, OVA. HNU, etc.) -- 

-- -- -- 
Specd~c Conductance. 
umhosicm PH 

Sampl~ng Method and Matenal -- 

Contamer Descnpbon 
ConstRuents Sampled From Lab o r  G&M - 

Remarks -- 

Sarnpll~g Personnel -- 

WELL CASING v'OLUMES 
GAL :FT 1-11." - 0 0 6  2" = 0 16 3" = 0 3 7  4 "  = 365  HCA i 1 5 4 F 3 3  

7-14" 1 0 0 9  2-'h" I 0 26 3-'hm - 0 5 0  6" = ' 4 7  
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WATER LEVELIPUMPING TEST RECORD P A G E O F . -  
I * 

PROJECT - WELL SITE 

SCREEN - MEASURING POINT - HEIGHT ABOVE 
SEVlNG DESCRIPTION GROUND SURFACE 

STATIC - MEASURED WITH DATEKIME -- 
WATER LEVEL 

DRAWDOWN 3 
RECOVERY Z 

START OF TEST PUMPiNG 
WELL 

END OF TEST 
DISTANCE FROM WELL 
MEASURED TO PUMPING ::gHARGE ORIFICE -- 
WELL (r)-  

WATER 

i I 

REMARKS" 0 I MANO- 

-- 
I 

- 

Im) 

I 

I METER 
(n) 

1 

I I 
I 

u 
I - 1 

i I 

T 1 
T 

! 
C___C 

I 

- - 

I I 

I 

I 

I 

1 

I 

1 

I I 

I I 
I 

I 

I 

I 

( 
I 

I - 

- 
I 

I 

I 

I 
I 

I 

I 

N C A  CIS6934 

- 

I---- 

1) DBwaterlng COrrect~on 2) Equ~valent Artes~an Drawdown 3) pH, Spec Cond , Temp, Weather. Sand. Turbldity, etc 
--,- b 6 %--: - 2s .4G 

I 
I j 

I 

I 

I I 

r 

I I 

1 

I 

I 
1 

I I 
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IWGERAGHTY Av&' MILLER, INC. 
m ~ n v t r o n r n e n r o !  S e r ~ . l c e s  

TELEPHONE CONVERSATION RECORD 

DATE - TIME PROJECT -- 

FROM - TO' - 

COMPANY - COMPANY -- 

TELE NO - T E E  NO. 

G b L ( b m ' 6 W  
SuDIOnn 8PSC13 

EPA/CEFRO COPPER/EIIJPCB A?TCKF;EY WORK PRDCUCT / ATTORNEY CLIEJT P~,?IECE 
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lwGERAGHTY 
Av& MILLER. INC. 

W n r  r r , ,nrnerro l  S e r i  ~ i e r  
WELL CONSTRUCTION LOG 

(UNCONSOLIDATED) 

Measuring Polnt is 
Top of Well Caslng 
Unless Otherwise Noted. 

Project Well 

, - A N O  SUUFACE 
TownlC~ty 1 h n t y  State 

I Permtt 

'Depth Below Land Surface 

Inch 

Benton~te 3 slurry 
n* 3 pellets 

I Prepared by 

Land-Surtace Elevatmn 

and Datum feet C Surveyed 

- C Esttmated 

lnstatlatlon ~ a t q s )  

Drtlllng Method 

Drllllng Contractor 

Dr~ll~ng f lu~d  

Development Techn~que(s) and Da!e(s) 

- 
- 
- 
Flu~d Loss Durrng Drtlling gallons 

Water Removed Durlng Development gallons 

- Inch diameter 
, s l o t  

Statlc Depth to Water feet below M P 

Pumplng Depth to Water feet below M P 

I 
Format~on Cdlapse 

Pumplng Ourat~on hours 

Y J d  QP* Date 

Spec1fIc Capacity 9Pmm 
Well Purpose 

- 
- 
Remarks 

I - 
I - 
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AVGERAGHTY 
AV&' MILLER, INC. DRILLING & INSTALLATION OF MONITORING WELLS 

U ~ r ~ r d -  W ~ C W  C O ~ S ~ I H I J  DAILY CHECKLIST 

LOCATION: DATE : 

GhM PERSONNEL ON SITE: TIME:. 

CHECKED BY: 

ITEMS O K M A  COHXENTS 

PRIOR TO DRILLING: 

DURING INSTALLATION : 

Formation samples properly taken and 

Hazardous soil. mud or vatar ~ r o ~ e r l v  handled* 1 1 

*See QA Manual, Drilling and Installation of Monitoring Wells, Sect. 2.16.2. 

Instructions: Original to Field Project File; copy to Project Manager and to QA 
Representative. 

EPA/CEFRO COPPER/EIL/XB A T D ~ ~ J  ~ R K  P ~ C T  / ATTORNEY CLIENT PP,TLTIEQ 



Protected Material: Monoanto Insurance Coverage Lirigarion 

i r o u n d  Warer Consuiranrs 

-- 

Shrpped from Shrpped to 

(laboratory) 

Phone Attn 

-- S H I P M E N T  CONTENTS 

Shlp~ed Recerved 

Packed by - Recetved by 
Date - Date 

Shlp~ed by Inspected by - 
Date - Date 

Bonle S ~ z e  and Composit~cn Preservat~ve O~antny 

-- 

Sealing Method .- Seal Intact? 

Ouantny 1 Condnm 1 Comments 
I 

1 

Remarks. 
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LWGERAGHTY 
dv@ ,MILLER, INC. 

m ~ n v l r o n m c n r a l  S e r ~ t c e s  

SAMPLING OF MONITORING WELLS 
DAILY CHECKLIST 

PRCJEC WELLIS) 

LOCATION DATE 

G&M PERSONNEL ON SITE TIME -- 

CHEZKE3 BY 

- ITEMS OKlNA COMMENTS 
I 

PRIOR TO SAMPLING 
Heaith 8 safety precautions (HASP) recerved equipment ready - I - 
Sarn~le contarners coolers recerved from laboratory, Ice or Ice 

packs ready I 1 

lntegrrty of w9l noted 

Samplrng equrpment and slippl~es ~nventorred, clean and 
operat~onal 

Well area prepared for samplrng, plashc placed around wdl. 
gasolrnewred pumps placed downwrnd - 

P 

Well and water-led measurements made and recorded along 
wrt'? other penlnent held ~nforrnation on water sampling log 

Check ~n wrth clrent at slte. , 

I 
- -- 

F~eld ~nstruments calrbrated 
I 

Sample contarnen labeiled, preservabves added, lf necessaV 1 
DURING AND A R E R  SAMPLING: 
Well aurqed three to frve tlmes rts vdume 

Sample collected usng a bier or pump as per samplrng plan 1 
Measurement of freld parameters recorded on sampl~ng log 1 - 
Sample contarners trlled according to collection protocol ot 1 I 

I 
analyses I 

Fteid and trip blanks collected, replcates or splR samples 
collected as per sarnpllng plan. I 

I 
Samples stored at 4% tn coolers for transport to lab. - 1 
Water sarnplrng log and cham-dcustody form completed ~ I 
Seusable equrpment decontamrnated, non-reusable equrpment 

d~smsed of In appropriate manner 
-- - - -- -- 

1 
Well secured and locked I I - 
Laboratory contacted to confrrm recelpt and condrtron of 

samples. , 
i 

-- 

Aodrtlonal Comments 

instructrons Or~g~nal to held Protect Flle copy to Project Manager and to QA Representatrve 

3 M  Forv '3 " 9C1 
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APPENDIX B 

QUALIlY ASSURANCE PROJECT PLAN 
FOR THE SITE INVESTIGATION 
FOR DEAD CREEK SECTOR B, 

AND SITES L AND M, 
SAUGET - CAHOKIA, ILLINOIS 

INTRODUCTION 

A 'S\-;? 
At the request of Monsanto Company, Inc. has prepared this 

Quality Assurance Project Plan (QAPP) for the be carried out at Dead 

Creek Sector B, and Sites L and M in Sauget - ~ a h o k i q l l i n o < ( ~ i ~ u r e  1). The overall 

objective of the investigation is to characterize the sites by dete in' g the nature and extent $2 
of sediment/fill materials in the B and Site L, and below the 

ponded water at Site M. 

The United States (USEPA) requires that all 

environmental monitoring m a s u r e m e n w r t s  mandated or supported by USEPA 

participate in a centrally anage assurance (QA) program. Under this program, 

Geraghty & Miller to implement minimum procedures to assure that 

the precision, accuracy, omp s, and representativeness of its data are known and 

documented. To ensure is met uniformly. Geraghty & Miller has prepared 

a written- 

and qualhy,cont#(~~) activities associated with the Site Investigation. This QAPP also 

describes thMpecific protocols which will be followed for sampling, sample handling and 

storage, chain of custody, and laboratory analysis. 

EPWCEFRO C O P P m I L / P C B  ATXQFUVEY WORK P W C I '  / ATTORNEY CLIENT PW,TIEG 
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All Q N Q C  procedures will be in accordance with applicable professional technical 

standards, USEPA requirements, government regulations and guidelines, and specific project 

goals and requirements. This QAPP is prepared by Geraghty & Miller in accordance with 

all USEPA QAPP guidance documents entitled "Interim Guidelines and Specifications for 

Preparing Quality Assurance Project Plans (QAMS-005/80)," and the "R io V Model PBP 
Superfund Quality Assurance Project Plan QAPjP (1991)." 

/ / \ 
1.0 PROJEm DESCRIPTION 

A 
'v' 

1.1 SITE HISTORY/BACKGROUND INFORMATI cC3 
Dead Creek - Sector B v 
Dead Creek Sector B is located and Judith Lane (Figure 

2). The culverts at both ends for inflow or outflow 

from this area. The banks of the creek a he vily vegetated and debris is visible in the 'F 4 
area. The site is ce without a gate. In general, the creek 

area consists of a which is flanked by low banks. The 

channel and banks ar on either side of the creek. Precipitation 

that collects in the e ground water below. 

v 
conducted a study at Dead Creek which included the installation 

and the collection of surface-water, ground-water, and soil 

creek sediments in the northern portion of Sector B and 

indicate the presence of metals, PCBs, and other 

In 1986, Ecology & Environment, Inc. (E&E) conducted a Remedial Investigation 

(R1) for the IEPA at several sites in Sauget, including Sector B, Sites L and M (Figure 2). 

In Sector B, E&E collected two surface-water samples and five sediment samples; however, 
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the sampling locations were restricted to the north and south ends of the study area. The 

data from these sampling points indicate that past uses of the creek have impacted the site. 

Constituents detected included metals and PCBs. 

Queeny Avenue (Figure 2). It is the former location of a surface irnpoundmeh " d d  by a 
V 

hazardous waste hauler who disposed of wash water leaning operations. Site 

1, was determined by E&E to be about 125 feet east k and encompasses an 

area approximately 145 feet by 195 feet. Currently, with black cinders 

and is used for equipment storage by Metro Company. Waste 

material is not visible at the surface and not cvntrolled. Surficial soil was 

not sampled by E&E. 

In 1980, the IEPA installed a well joum6;adient of this area: however, due to its 

faulty construction, it was replaced by E&E'V~. 
/? 

In 1986? E&E<%\ 1 borings, replaced the IEPA monitoring well, and 

conducted a soil-gas su ey a The data from these sampling points indicates that 

past activities have d ground water at the site. Compounds detected include 

PCBs were not detected. 

is approximately 335 feet by 235 feet and is filled with water. E&E estimated the pit's depth 

to be 40 feet. Site M is connected to Dead Creek Sector B at the southwest corner of Site 

M (Figure 2). It is not known whether Site M was excavated into the water table, although 

water is present in the pit year round. Other than miscellaneous trash, no other waste 

M C A  8-1 5 6 9 4 8  
GERI1GHTI fd 11ILLER.  I\C 
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disposal was evident in the pit at the time of the E&E study. Access to the site is controlled 

bv a chain-link fence. 

In 1986, E&E collected two surface-water samples, five sediment samples, and soil- 

gas samples from the perimeter of Site M. Neither the surface-water samp s r the soil- & 
gas samples indicated the presence of contamination. The PCB dataFforn e sediment 

samples indicate that past site activities may hare impacted the s i t jq\e ,  IEPA 

collected two, unfiltered, surface-water samples and PCBs were detected at 4.4 and 0.9 
A w 

1.2 PROJECT OBJECTIVES AND SCOPE \ < 

determine whether 

pnor to disposal. 

and sample 

The existing data for Dead Creek Sector B are not sufficient to determine 

nor will it satisfy the requirements for a characteristic waste 

& Miller will collect samples of sedimentlfill across ten 

apart, within the creek bed throughout the 2,000-foot 

be drilled along each profile, as shown on Figure 3. 

the thickness of the sedimentlfill in the creek and will 

be spaced about 15 to 20 feet apart. It is anticipated that the borings within the creek bed 

will be drilled to a maximum depth of about 7 feet. Samples will be collected using a 5-foot 

corltinuous tube sampler, with 3-inch diameter split spoons used if recovery is poor in the 

fine sandy sediments. Both methods will provide a continuous record of geology, as well as 

EP;YCEPRO COPPER/EIL/XE A'lXVRNEY WORK PW=WJCT / ATDXWZi  CLIENT PR.T,'I'XGE 
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a sufficient volume of material for analysis. All samples will be described by a Geraghry & 

Miller field geologist who will record sample location, depth, grain size distribution, and 

color. Each sample will also be screened in the field for the presence of volatile ore_artic 

compounds (VOCs) using a photoionization detection (PID) instrument. 
A 

Geraghty & Miller will select one sedimentlfill sample per 

analysis based on appearance and PID measurements. Each 

a 2-foot interval that best characterizes sediment/fill in the 

per profile will be analyzed for 

I be used for the entire program. In some areas i t  

g water (if present) to provide suitable sampling 

charge is not possible, the boring program wll be 

tanding water is located, then the water may be 

the boring program was completed. If there is too 

ent may be used, such as a tripod. In addition, a 

hain-link perimeter fence to provide access for the! 

drill rig and field crew. 

To define the lateral and vertical extent of the fill material in Site L, six borings will 

be required to supplement the existing borings installed during the E&E investigation 
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B-6 
4)- P r e ~ o u s  soil Sampling programs conducted by E&E in g o n e  of 

cOm~Osite  sampling over Zones of inc0nSiStent thirlness, including both uturated a d  

unsaturated so* in the same composlre sample. The existing data are not to 
determine the extent of the till material in this area, 

At each location- Geraghg & Miller 

and surneyed as described for Dead Cre 
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1.2.1 Phase I1 Field Work 

Once the chemical nature of the sedimentifill material has been determined, several 

additional samples will be collected for hazardous characteristics. .An estimated five samples 

will be required to classify the material. Each of these samples will h l y z e d  for 

reactivity, conosivity, ignitability, and the list of toxicity characteristic$chi procedure 

(TCLP) constituents (Table B-2). The results of these analyses will *&ermine e s 

whether the sediment/fill material is a hazardous waste and whether it needs tre\mdt prior 

to disposal. A 

1 3  DATA COLLECTION ACI'MTIES (C? 
Plan and the Field 

Sampling Plan (FSP) in Appendix A. 

'V 
The sample n e t w o a  and rationale for sample locations is described in detail 

in Sections 3.1, 3.2, a 3. o the$ Plan. <k 
sample matriceslparameters is found in Table B-1. This table 

parameters, total number of samples to be collected, 

equipmehfblaqand the total number of matrix spike and matrix spike duplicate samples. 

~ n f o r m a t i o n ~ c e r n i n ~  sedimentifill sampling protocols are provided in the FSP in Appendix 

A. 

HCA L 1 5 6 F S Z  

GERAGHT) f I ILLER.  IYC 
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1.4 DATA QUALITY OBJECIWES 

Data Quality Objectives (DQOs) are qualitative and quantitative statements which 

specih the quality of the data required to support decisions made during the project and are 

based on the end uses of the data to be collected. As such, 

different levels of data quality. There ,ire five analytical 

uses and the QAiQC effort and methods are required to achieve the 

These levels are: 
A 

Screening (DQO Level 1). st data quality but the 

most rapid results. It is often used for fety monitoring at the 

site, preliminary comparl ant and appropriate 

requirements (ARARs), to locate areas for 

subsequent and more acc neering screening of 

alternatives (bench-scale t 

. is level provides rapid results and better 

may include mobile lab generated data 

. ~ n ~ n e e r i n ~ w l 3 ) :  This level provides an intermediate level of data 

qu 'ty and is used for site characterization. Engineering analyses may include 

bile lab generated data and some analytical lab methods (e.g., laboratory <@ h quick turnaround used for screening but without full quality control 

d mentation. 

Confirmational (DQO Level 4): This level provides the highest level of data 

quality and is used for purposes of risk assessment, evaluation of remedial 

alternatives and PRP determination. These analyses require full CLP 
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analytical and data kalidation procedures in accordance with USEPA 

recognized protocol. 

Non-Standard (DQO Level 5): This level refers to analyses by non-standard 

protocols, for example, when exacting detection limits or whe a lysis of an 

unusual chemical compound is required. These analyses o Are method 

development or adaptation. The level of quality contr 

DQO Level 4 data. 
v 

The USEPA has developed a standard series of pport levels to demote 

rypes of analyses and the associated level of quality c o n b l  effoe: 

Level 1 - Field screening or 

Level 2 - Field analysis 

Level 3 - Non-CLP 

Level 4 - CLP 

Level 5 - CLP 

h will be used to generate the project data fall 

strument will be used to screen samples (Level 1). 

non-CLP parameters (Level 3) and TCUTAL 

ervices (RAS) methodology in the CLP Statement 

) and CLP SOW for Inorganic Analysis (ILMO1.O) 

CLP parameters are listed in Table B-2 and R-3, 

2.0 PROJEm ORGANIZATION AND RESPONSIBILITIES 

Geraghty & Miller will be responsible for the overall management of the project, 

including the field inspection of all drilling, sampling activities, and the evaluation of 
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remedial alternatives, if required. Responsibilities of key project personnel are explained 

in Section 4.0 of the work plan. Personnel from Monsanto will be actively involved in the 

investigation, and will coordinate with personnel from Geraghty & Miller. 

2.1 PROJECT ORGANIZATION /> 
The project organizational chart is shown on Figure 6. The foll 

the definitions of responsibilities of the key project personnel. 

/9 
Primary responsibility for project management <? i sh en the Geraghty & 

Miller Project Officer and the Project Manager. They 11 be esponsible for providing 

technical assistance for all activities which are directly relat $0 )e determination of the 

geologic conditions and the v 

Responsibility for all quality assur &c$&a&rol review lies with the ONOC 

Advisor. Data processing will be overseen nd eviewed by the Field Hydrogeolopst and b t' 
QAIQC Advisor. A including 10 percent fully validated, will 

be performed by of all data will be conducted by the 

Project Officer problems or deficiencies requiring 

Manager, and Project QNQC 

Advisor will determine the\aqpr$riate corrective action. 

team will be organized according to the planned activity. 

crew will consist of the Field Hydrogeologist and the 

drilling subcontractor. 

The Field Hydrogeologist will be responsible for the coordination of all personnel on 

site, and for providing technical assistance when required. The Field Hydrogeologist, or 

EPA/CEFRO C O P P ~ I J J X E  A ' I ' X C m  'WRK PROIXCT / ATI'ORNEY CLIENT PFZ..?LEGE 
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h~s/her designee, will be present during all sampling activities. He/she will keep a general 

site log describing activities conducted on site, which will include the identification of 

personnel entering the site, and the recording of general observations regarding site 

activities. The Field Hydrogeologist wit1 be responsible for providing technical supervision 

of' the drilling subcontractor. In addition, he/she will be responsible for 

performed during the soil boring program. 
/' 

The Field Hydrogeologist will also be responsible for coordination of 1 mpling w 
efforts and will assure the availability and maintena ecessary shipping and 

packing materials, and sampling equipment. The Field st will (1) supenise the 

completion of all sampling documentation, (2) ensure th\rope(handling and shipping of 

all the samples, and (3) be responsible of the field notebook. 

The Field Hydrogeologist will also will be responsible for 

(1 1 the completion of all chain-of-custody with on-site 

personnel, (3) logging all 

sampling. 
\ 

'V 
The Field H y d r o g e a  conjunction with the QA/QC Advisor, will be responsible 

for the adherence of defined in this QAPP. Strict adherence to 

these procedures is acceptable and representative data. 

v 
T h m a l i d a t o r  is responsible for review of laboratory data for compliance with 

, representativeness, comparability, and completeness (the "PARCC" 

to the Project Manager of any QC deficiencies. 

Safety Manager will be responsible for assuring that all field 

crew adhere to the site health and safety requirements. Additional responsibilities of the 

project Health and Safety Manager are as follows: 

GER.AGHT) 2 i-.lILLER. 1?.C , ~ 5 6 4 5 ~  

EPWCEFRO COPPER/EIL/PCB ATK:RNEY WORK PFONJCT / ATMRNEY CLIENT PFZ.'ILECZ 
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Updating equipment or procedures based upon new information gathered 

during the site operation. 

Modifying the levels of protection based upon information from the Field 

Hydrogeologis t. ./? 
Determining and supplying locations and routes to medi*ties\cluding 

poison control centers, and arranging for emergency transportatio\ilqAhedical 
h 

facilities. /') 

Notifying local public emergency offi rs, uding police and fire \ i< 
departments, of the nature of the team's ope t~on  nd for supplying these k 
department's telephone numb F, 

v 

Examining work-party mem ( ers B>~~ of exposure or stress. 

and first aid as necessary on site. The 

to stop any field operation that 

threate of the team or the surrounding populace. 

Tasks which will b w e d  by subcontractors include drilling, surveying, and 

testing. Subcontractor managers have overall responsibility for the 

tasks in accordance with the project plans and specifications, 

manager, and adherence to the project schedule. 

Laboratory chemical analyses of all sediment/fill samples will be performed by 

Savannah Labs, Inc. of Savannah, Georgia. An analytical QAPP is on file with the 

laboratory. 
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3.0 ASSURANCE OBJECTIVES 

The overall QA objective is to develop and implement procedures for field sampling, 

chain-of-custody, laboratory analysis, and reporting that will provide environmental 

monitoring data of known and acceptable quality. Specific 

sampling, chain-of-custody, calibration of field instruments, 

internal quality control, audits, preventative 

described in later sections of this QAPP. The 

comparability, and completeness. 

quality objectives in terms of accuracy, 

3.1 LEVEL OF QUALITY CONTROL EFFORT v 
Equipment blanks and matrix spi analyzed to assess the quality of 

blanks consisting of distilled 

the means to assess the 

blank samples are 

cause sample 

for every 20 or fewer investigative samples per sample matrix (i.e., sedimentbill). The 

number of MS/MSD samples and equipment blank samples to be collected are listed in 

Table B-1. Sampling procedures are specified in the FSP (Appendix A). 
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The level of QC effort provided by the laboratory will be equjvalent to the level of 

QC effort specified under the CLP program for the RAS. The level of QC effort for testing 

TAL inorganics (metals and cyanide) will conform to the protocols of the CLP SOW for 

"norganics (ILMO1.O). The level ot QC effort for testing of TCI- organics (volatiles, 

semivolatiles, and pesticidesi'PCBs) &ill conform to the protocols of 

organics (2/88). The quantitation levels for the TCUTAL parameters 

\/ 

The level of QC effort for testing of TCLP paramete i soil samples will conform 

to protocols in USEPA SW-846. The quantitation levels & parameters are l e d  

in Table B-2. 

3.2 ACCURACY v 

Accuracy is the relationship of the "true" value. The accuracy 

of the methods used for sediment/fill sa les will be determined from the analysis of $ ( 
MSNSDs and surrogate spikes. MSNSDs e analyzed at a rate of one per every 20 

or fewer samples. S u r r a k e s  are to each sample. MSNSD, blank and 

standard. ,e C O ~ ~ K & &  their accuracy limits are set by the CLP SOWS. 

Outside evaluation stan ards JSEPA reference check standards and Performance 

Evaluation sampler are al;hpen$dically analyzed by the laboratory to determine accuracy. 
v 

ple material wilt be provided for each MSIMSD analysis. These 

ated on the appropriate chain-of-custody form. Accuracy for rhe 

not specified in the CLP SOW will be assured through standard 

laboratory ~ Q C  methods. 
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Measurements of the data precision are necessary to demonstrate the reproducibility 

of the data. Precision for the TCLITAL analyses will be determined from the analysis of 

MSMSD samples as specified in the CLP SOWs. Precision 

methodology not specified in the CLP SOWs will be assured through 

( W Q C  methods. 

3..4 COMPLETENESS 

Completeness is a measure of the amount obtained from the 
\ 

measurement program, compared to the total amount c The validity of the 

collected data will be evaluated with of the completeness 

measurement and percent QAPP. The 

laboratory should provide 

the requested determinations. If the perce t co pletion limits are not met, the laboratory + f 
ma" be required to may be required. 

3.5 REPRESE 

All data obtained be representative of actual conditions at the sampling 

loca 

io7 

entffill sampling nebvork was designed to provide data representative 

of s i t  nQ C nsiderations for evaluating the representativeness of the data include, 

but a@ not to the location being sampled, the methods used to obtain environmental 

samples& the sit , and the appropriateness of the analytical method to the type of sample 

obtained. rationale of the sampling network is described in detail in the Work Plan. 

All field activities will be performed according to the protocols discussed in detail in the FSP 

(Appendix A). 
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3.6 COMPARABILITY 

comparability expresses the confidence with which one data set can be compared 

with another. The extent to which existing and planned analytical data will be comparable 

depends on the similarity of sampling and analytical methods. The pro du s used to 

obtain the planned and analytical data, as documented in the QAPP, are dt0 provide 

comparable data. These new analytical data, however, may not be &'ey@vym&~blr to 

existing data because of difference in procedures and QA objectives. \ ,' 
3.7 QUANTITATION LIMITS 

Quantitation limits for the the CLP SOWS, and 

are also listed in Table B-3 unless it necessary to raise 

them. ihe laboratory will limits as low as 

practicable and will detection limit by 

flagging the value with a J. \ 
V 

MPLING PROCEDURES 

s at the site are described in the FSP (Appendix A). 

ampling procedures, equipment decontamination, sample 

chain-of-custody. Preservation, container, and holding- 

to be analyzed are presented in Table B-4. Samples 

will be prepared for analysis by the laboratory 
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5.0 SAMPLE CUSTODY 

Sample custody procedures are designed to provide documentation of preparation, 

handling, storage, and shipment of all collected samples. An example of the chain-of-custody 

form is attached to Appendix A. 

i 
Samples collected during the site investigation will be the resp tified 

persons from the time they are collected until they, or their derived data, are I o orated 

into the final report. Stringent chain-of-custody followed to document 

sample possession. 

5.1 FTELD CHAIN-OF-CUSTODY PROCEDURES v 
A sample is under custody if it is i or it is in your view after being 

in your possession, or it was in your it up, or it is in a designated 

secure area. 

v 
1. The Field a l o g i s t  is responsible for the care and custody of the 

s a m p l e s ~ ~  they are delivered to the analyzing laboratory or 

entruste few people as possible should handle the samples. 

Y 2 . , f & h y h t y  & Mlller SampleiCore logs will be used to document the data 

activities. All entries will be made in ink with no erasures. A single 

be used to cross out incorrect information; corrections will be dated 

The SampleiCore log will be used to record a variety of 

date, start and end of time of activities, names of all 

sampling team members, weather conditions, sample location, equipment used 

to collect sample, depth of sample, time of collection, sample description, 

sample identification number, and the volume and number of containers. 
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3. Chain-of custody sample forms will be completed in the field to the fullest 

extent possible prior to sample shipment. They will include the following 

information: sample number, time collected, source of sample and location, 

depth from which sample was taken, preservative, and name of sampler. 

These forms will be filled out in a legible manner, using f ~ n k ,  and 

will be signed by the sampler. Similar information 

sample label which will be securely attached to the sam 

sampling forms will be used to document 

and preparation procedures. 

4. The Project Manager will 

proper custody procedures Id work, and decide if 

additional samples are 

5.2 TRANSFER OF 

The following procedures 

companied by a chain-of-custody record completed 

Is outlined in the previous sub-section. When 

ividuals relinquishing and receiving them will sign, 

the time on the record. This record documents 

from the sampler to the laboratory, often through 

Upon arrival at the laboratory, internal custody 

, in accordance with the laboratory QAPP. 
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2. Samples will be packaged properly for shipment, and dispatched to the 

laboratory for analysis with individual custody records accompanying each 

shipment. Shipping containers will be sealed for shipment to the laboratory. 

The method of shipment, courier name, and other pertinent information, will 

be entered in the remarks section of the custody record. //? 
3. All shipments will be accompanied by the chain-of-cust 

the contents. The original record will accompany the 
A 

retained by the field sampler. />  
4. Proper documentation will be maintained yTts by common carrier. 

5 3  SAMPLE SHIPMENT PROCEDUR v 

The following procedures will be shipping samples for laboratory 

analysis: ' \ c 
1. Samples re will be promptly chilled with ice or "Blue Ice" 

to a te+ r of k y n d  packed in an insulated cooler for transport to the 

a n a M n g y v  

v 
2. -hipping containers which meet all applicable state and federal standards 13' shipment will be used. 

To rovide a means of detecting any potential tampering during shipment, all 

ipment containers (coolers) will be affuted with signed Geraghty & Miller 

sample seals. Two seals will be affixed to each cooler, on opposite ends. In 

addition, 2-inch wide transparent tape will be wrapped entirely around the 

cooler. 

M C A  . . 1 5 6 S t 4  
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4. The field chain-of-custody document will be placed inside the shipping 

container in a sealed plastic envelope after the courier has signed the 

document. 

5.  Shipment will be made by overnight courier. 

/ 
5.4 FIELD DOCUMENTATION RESPONSIBILITIES 

L'.\> v 
Field daily log forms will provide the means of rec data collecting activities 

performed. Entries will be described in as much detai that persons going to 

the site can reconstruct a particular situation without r memory. It will be the 

responsibility of the Field Hydrogeologist to secure all docu duced in the field (i.e.., 

geologist's daily logs, lithologic and etc.) at the end of each 

work day. 

The data generated by the to Geraghty & Miller, validated, 

and stored by Geraghty & of the investigation report. 

5.5 PROCEDURES 

The dures for the CLP laboratory are described in the SOW 

applies to the samples to be analyzed for TCLP 

with the holding time requirements for samples 

are described in the CLP SOWS. 

5.6 FIN U E N C E  FILES CUSTODY PROam.utES 

Geraghty & Miller is the custodian of the evidence file and maintains the contents 

of evidence files for the Site Investigation, including all relevant records, reports, logs, field 

notebooks, pictures, subcontractor reports, correspondence, laboratory logbooks, chain-of- 

EPA,'CEPRO COPPEP/EIL/PCB A ' R N F i  WORK PIXXLTCT / . 4 T M m  CLIENT P R T / T E E  
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custody form, and Laboratory Scientific Support Section (LSSS) of CLP's data reviews in a 

secured, limited access area and under custody of the project manager. 

6.0 CALIBRATION PROCEDURES AND FREQUENCY 

This section describes procedures for maintaining the 

and measuring equipment which are used for conducting 

periodic basis. A 
These instruments and equipment should be calibrated prior to each use or o n w u l e d ,  

6.1 FIELD INSTRUMENTSIEQUIPMENT <? 
Instruments and equipment used environmental data 

will be calibrated with sufficient that accuracy and 

reproducibility of results are 

Equipment to be used doing the fie1 will be examined to certify that it is 

in operating condition. 6 s  operating manual and the 

instructions for each all maintenance requirements are belng 

observed. Field will be reviewed so that the notations 

of any prior equipment pr w r e  not overlooked, and all necessary repairs have been 

made. f i  

field instruments is governed by the specific Standard Operation 

the applicable field analysis method, and such procedures take 

precedence w r  the following general discussion. 

Calibration of field instruments will be performed at the intervals specified by the 

manufacturer or more frequently as conditions dictate. A log book will be kept documenting 

GERAGHT)' id ~ I I L L E R .  i\C 

EPA/CEFRO COPPER/EIL/PCB A m m m  WORK P-CT / A?TORNFY CLIENT PF3dYT2GE 
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calibration results for each field instrument. The log book will include the date, standards, 

personnel, and calibration results. 

6.2 LABORATORY INSTRUMENTS 

Calibration procedures and frequencies for laboratory 

of environmental samples will be performed in accordance with thos 

SOWS and the laboratory QAPP. 

All soil and sediment samples collected during field sa lin ctivities for the Sauget 'k+ 
Sites - Area 1 investigation will be Inc. 

7.1 LABOMTORY ANALYSIS 

met rs ill be analyzed according to analytical 

(21 Y ) for organics analysis and the CLP SOW 

samples for TCLP parameters will be analyzed 

forth in USEPA SW-846. Listed in Table B-4 are 

reservation, analysis holding times, and sample 
V 

preservatiy5%?t+se parameters. 

\ DATA REDUCTION. VALIDATION AND REPORTING 

\\ 

All u c o l l e c t e d  during the Site Investigation, including field and laboratory 

(chemical and geotechnical) results, will be reduced, validated (10 percent - see Section 8.2), 

summarized, and reported according to specifications outlined in the CLP SOW (2J88) for 

organic analysis and CLP SOW (ILMOl.0) for inorganic analysis. 
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8.1 DATA REDUCTION 

The reduction of the field data will consist of summarizing the raw field data. They 

will be presented in the form of tables, logs, illustrations, and graphs, as deemed appropriate 

by the Project Manager. A 
The analytical data from the laboratory will 

determined by the Project Manager. The original 

at the Geraghty & Miller office until acceptance 

checked against original data to determine if lculation errors have 

occurred. 

8.2 DATA VALIDATION v 

Data validation consists of a strin naiytical chemical data package 

with respect to sample receipt and han ling, analytical methods, data reporting and '4 f 
deliverables, and of data generated by a laboratory is 

extremely and should be clearly tied to 

qualitative trends, for example, will not have the 

V& Miller chemist will validate 10 percent of the samples 

described in "Laboratory Data Validation Functional 

Data" prepared for the Hazardous Site Evaluation 

July 1988, Organics - February 1988). 

The remaining samples collected will be screened for completeness and technical 

compliance. The screening procedure requires much less time to complete. However, the 

laboratory will provide a CLP data package for all samples for possible future data 

EP4/CEF310 C O P ~ I I , / E C B  A m =  FKW( ~FCXX.~CT / .9- CLIENT P F T Z E G E  
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validation, if required. The information to be screened for the remaining samples will 

include: 

Check to see if the field chain-of-custody form was filled out and if samples 

were properly logged. 

Check to see if parameters were analyzed by the met &n&,in the 

QAPP. 

Check to see if holding times were met fo ea a meter. <+ 
Review internal quality assurance/quality contr (Q C) data. Confirm that \9Q 
blanks and spikes were anal d on the minim& number of samples as 5 
specified in the QAPP. l' b> 

data. If target compounds appear 

duplicates is outside established 

investigated. In such an event, 

project manager and/or the 

be reviewed as appropriate. 

the specific data of concern will be investigated. 

back to the raw data. If the calculations did not 

th the prescribed limits, the cause will be determined and corrected, 

After the data is reviewed and/or validated, a listing of nonconformities is generated 

and used to determine whether the data can be utilized for its intended purpose (assessment, 

enforcement, litigation, etc.). Non-conformities require data qualifiers, which are used to 

alert the data user to inaccurate or imprecise data. For example, if holding times are 



I 

Pro tec t ed  Mate~ial: Monsanco Insurance Cove rage  Litlgacion 

exceeded, the Data Validator must qualify all positive results as estimated and all sample 

quantitation limits as estimated. The reviewer may make professional judgments and/or 

comments on the validity of the overall data package for a sampling event. This is 

particularly appropriate for sampling events in which there are several quality control criteria 

out of specification with regard to the limits specified in "Laboratory ta Validation 

Functional Guidelines for Evaluating Chemical Data". In these cases, 

that the sample be re-analyzed. 

I$. uired 

The net result data which has been carefully review* 10 percent 
v 

validated for 

its adherence to prescribed requirements and its suitabi f ' '?tended use. 

8 3  DATA REPORTING V 
The analytical data, including quali will be reported in tabular form 

with identification of sample numbe detection limits, and 

concentrations detected. The data of constituents (e.g., 

volatile compounds, semivolat' e compounds A "" 
feasible by the Field Hydrogeologist, 

encountered during data collection, 

identify apparent nd provide opinions on the data quality and limitations. 

The table will be used as the basis for data interpretation and will be checked 

again@ id documentation prior to use by an independent reviewer. 

9.0 INTERNAL OUALITY CONTROL CHECKS 

The Field Hydrogeologist will make use of the equipment blanks to ensure and 

document the integrity of sample collection, sample handling procedures and the validity of 

the measurement data. Sediment/fill samples will not be duplicated due to the non- 

homogeneous nature of the samples and the high degree of variability routinely seen with 
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results from duplicate sedimentlfill analysis. The frequencies for collecting the QC samples 

are specified in Section 3.1. The procedures for collecting the QC samples are specified in 

the FSP. 

There are two types of quality assurance mechanisms used to ensure e roduction A 
of analytical data of known and documented quality, analytical m 

QA. The internal quality control procedures for the analytical se 

samples to be provided are specified in the CLP SOWS. These s 
h 

types of control samples required (calibration standards, s p spikes, surrogate spikes, 

internal standards, controls, blanks), the frequency of e (+ the compounds to be 

used for sample spikes and surrogate spikes, and the qu 'ty con 01 acceptance criteria. I t  

will be the laboratory's responsibility to at both initial and on- 

going instrument and analytical QC will be included 

in the packages generated by the 

The field-collected quality 

criteria, and documentation will be owing that criteria have been met. Any 

samples in will be identified and re-analyzed by the 

laboratory, if possible. rocedures will be employed by the laboratory for the 

site *nvestigation: qY . 

v 
of samples. 

and/or certified technicians. 

equipment traceable to National Bureau of Standards or 

confirmation of all computation and reduct~on of 

laboratory data and results. 

. Use of standardized test procedures. 
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10.0 PERFORMANCE AND SYSTEM AUDITS 

System audits will be performed on a semi-continuous basis, as appropriate, to assure 

that the work is being implemented in accordance with the FSP and in an 

manner. / \ 

The Field Hydrogeologist will supervise and check on a % '  daily ba at field 
v 

measurements are made accurately, decontaminated, 

samples are collected and 

accurately and neatly 

during sampling as 

On a timely basis, the Data the data packages submitted 

by the laboratory to been obtained through the 

approved of QC effort and reporting, 

conformance with the QC 

will evaluate the 

data .LI<- s. . 

er will oversee the Field Hydrogeologist and Data 

that management of the acquired data proceeds in an 

d and expeditious manner. 

laboratory are performed on a regular basis by USEPA, 

state agencies. These audits are discussed in the 

laboratory QAPP. 
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Performance audits of laboratories participating in the CLP are performed quarterly 

in accordance with the procedures and frequencies established by USEPA for the CLP. The 

laboratory performance evaluation audits are discussed in the laboratory QAPP. 

11.0 PREVENTATIVE MAINTENANCE /< 
Geraghty & Miller has established a program for the maintenance of f i e w P m e n t  

to ensure the availability of equipment in good working o r d e h n  and where it is needed: 

The Equipment Manager keeps an in terms of 

items (model and serial number) 

equipment is signed out wh in use, and itsVoperating condition and 

cleanliness checked upon r$% i ment Manager conducts routine 

checks on the status of equi sponsible for the stocking of spare 

parts and equipment readin ss. e Equipment Manager maintains the + @ 
field personnel in the proper use and 

for working with the Equipment 

ure that the equipment is tested, cleaned, charged, and 

with the manufacturer's instructions before being 

the job site. 

program to prevent the failure of laboratory 

program is described in the laboratory 

QAPP. 



Pro tec ted  Material: Monfanto  Insurance Coverage Ll t igar~on 

12.0 DATA ASSESSMENT PROCEDURES 

The field and laboratory generated data in the investigation will be assessed for its 

precision, accuracy representativeness, completeness and comparability. Both qualitative and 

quantitative procedures will be used for these assessments. 

Field measurements will be assessed on the basis that 

properly using calibrated instruments. The assessment of the 

field performance will be based on the criteria that the s properly collected and 

handled. The field QC sample results will also be use the representativeness 

and comparability of the samples collected. The Pro r will have the overall 

responsibility for assessment of the data and integrating t of the assessment into 

data use and interpretation. 
A 

The laboratory will calculate and r the precision, accuracy, 

completeness, and sensitivity of the be expressed as the 

Accuracy will be 

spike compounds. 

QC acceptance 

presented in the 

laboratory QAPP. For the parameters, these criteria conform to the control limits 

the total amount 

to generate 

The assessment of data representativeness with respect to laboratory performance will 

be based on the criteria that the samples were properly handled and analyzed within the 

holding times and the method blank results. Data comparability will be assessed based on 
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the criteria that analyses were performed in strict adherence with the CLP and other 

standard USEPA analytical protocols. 

The achievement of method detection limits depend on instrument sensitivity and 

matrix effects. Therefore, it is important to monitor the 

the data quality through constant instrument 

be monitored through the analysis of method blanks, calibration 

laboratory control samples. 

13.0 CORRECTIVE A m 
Corrective actions may be required for analytical &d e&ipment problems and 

noncompliance problems. Analytical occur during sampling 

and sample handling, sample and data review. 

For noncompliance be determined 

and implemented at lem \ entified. The person who identifies the 

problem is responsib 
;"' 

Project Manager. If the problem is analytical in 

nature, information wiU be promptly communicated to the USEPA 

Quality Assurance Se tion of corrective action will be confirmed in writing 

through these same c h a n n k .  > 
ance with the established quality control procedures in the QAPP 

and corrected in accordance with the QAPP. If warranted, the 

will issue a written statement for each nonconformance 

condition. \/ 

Corrective actions will be implemented and documented in the field log. No staff 

member will initiate corrective action without going through the proper channels. Additional 
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work which is dependent upon an unacceptable activity will not be performed until the 

problem has been eliminated. 

The laboratory maintains a corrective action system which is described in the 

laboratory QAPP. 

14.0 QUALITY ASSURANCE REPORTS 

%\\> v 
The QNQC Advisor will review all aspects of the iqkyen ta t ion  of the QAPP on 

a regular basis and prepare a summary report. Reviews med at the completion 

of each field activity and reports will be completed at reports will include 

an assessment of data quality; the results of system and/or&dor&tnce audits; changer in 

QA project plan; summary of QNQC xomplishments; significant 

QNQC problems, recommended actions; and limitations 

on use of the measurement will be reported and 

identified, and corrective action possibilitiei disqdssed. 

V 
The final report G i n  QA sections summarizing data quality information 

coIIected during the TQ 
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Table 51 Summary of Sampling Anlvlty and Parameters for Sector 8. and Sites Land M. Sauget - Cahok~a, lllinols. 

Sample Total Number Aqueous 
S~te Matr~x Parameters of Samples MSiMSO Equcpment Blanks 

Dead Creek Sector B %diment/FiIl TCL VOCs. TCL SVOCs. 10 1 

TCL Pest/PCBs TAL Metals 

Site L 

Site M 

Phase I1 (All Sites) 

TAL Metals, TCL PCBs 

Sediment/FiII TCL VOCs. TCL SVOCs. 
TCL Pest/PCBs. TAL Metals 

TAL Metals, TCL Vocs. 
TCL SVOCs 

Sediment/RII TCL VOCs. TCL SVOCs, 
TCL Pest/PCBs. TAL Metals 

TAL Metals. TCL PC& 

Ssdiment/EIl TCLP, Reactlv~ty, 
COrrOs~v~ty, Ignltabllity 

TCL Target compound list 

T AL Target analyte llst 
VOCs Volal~le organlc compounds 
SVOCs Sem~volatllo orgmtc compounds 
Pest/PCBs Pestlcldes/PCB Compounds 
TCLP Toxlc~ty charrctortsuc 

HCA dl56977 

GERAGHTJ fd lr.llLLER. I\C 

EP4/(1ERRO COPPER/EIL/KB -4TEFWEY WORK PRIXJCT / ATIY3RNCr' CLIENT PEL7.TLECZ 
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Table 8 2 .  RCRA tiazardous Characteristic Parmeters to be Analyzed for Seaor B, and Sites Land M, Saugat - Cahokia. Illino~s. 

Method Ouantitation kgulatory 
Parameter kterencs Number Limit Limit 

Ign~lability 1010 M (a) - - 

TOXlClTY CHARACTERISTIC 
LEACHING PROCEDURE 

Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
2-Butanone 
Tetrachloroethlene 
Trlchloroethlen. 
Vinyl chlor~de 
1,2-Dichloroethane 

1 ,&D~chlorobenzene 
Hsxachloroethane 
N~trobenzme 
Haxachlorobutadiene 
2.4,6-Tr~chlorophenoI 
2 4,s-Tr~chlorophanol 
2.4-Dtn~trotoluene 
Hsxachlorobenzene 
Pentachlorophenol 
2-Methylphenol 
3 & 4-Methylpnenol* 
Pyr~d~ne 

Chlorodane 
EnQrin 
Heptachlor 
Heptachlor Epox~do 
bndane 
Methoxychlor 
Toxaphene 

(a) 1010 M Moditiod by the laboratory tor solid samples. 
(b) 7010 Reactivity for Cyanide. Ou~t i t8 t ion  limit is 0.100 milligrams p ~ r  kilogram (mg/kg) 

9050 Reactivity for Sulfide. Ouantitation limit is 10 mg/kg. 

m9/L Micrograms per liter. 
mg j k g  Micrograms per kilogram 
RCRA Resource ~nservat ives and m e r y  Psr. 

HAZ4RD XLS 

GERAGHTY ei .\IILLER. I\C. 



Protected Waterul: UonoPnto Insurance Coverage Litigation 

Page 2 01 2 

Table 8-2. RCAA Huudous Churcteristic Puunoton to k Analyzed for Sactor 8, and Sites L and M. !hug@ - W l a ,  Hlino~r. 

M.(hod Ouurtitation FLgulatocy 
Parameter Rd.tmm Numbrc limit bmtt 

TOXICITY CHARACTERISTIC 
LEACHING PROCEDURE 

&sonic 
Buium 
Cadmium 
Chromium 
lead 
Mercury 
Sllenium 
Silver 

GERAGHTY Z+ 3fILLER. I.VC 

EP&'CEFRO COPP?ZR/EIypcB ?QIY3RNCi WQaK PR3l2WX / ATKWNEY CLIENT PFUYIIEGE 
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Table 8 3 .  Target Compound List/Tuget Analyte Lst Parlrmeter~ to be Analyzed for bc tor  8, and Sites Land M. h u g e l  - bhokia,  lllinols 

Estimated 
Chantitation Limit' 

Parameter CAS Number Water*' Soil" 

Chloromethane 
Bromonethane 
Vinyl chlorlde 
Chlorosthane 
Methylene chlorlde 
ketone 
Carbon d~sulflde 
1 .l-Dichloroethenr 
1.1  -Dichloroethane 
1.2-Dichloroethene (total) 
Chloroform 
1.2-D~chiorwthane 
2-Butanone 
1.1,l-Tri~hloroethane 
Carbon tetrachloride 
Vinyl acetate 
Bromod~chloromethane 75274 
1.2-D~chloropropane 7867-5 
CIS-1 3D1chloropropene 1006141-5 
Tnchloroethene 7401% 
D~bromochloromethane 12448-1 
1 1 2-Trtc:hloroethane 79005 
Benzene 71432 
trans-1 3-D~chloropropene 
Bromoform 
CMethyi 2-pentanone 
2-Hexmone 
Tetrachloroethene 
Toluene 1 1 2 2-Tetrachloroothme @ T9 5 

Chlorobenzene 08-90 
Ethyl benzene 
Styrene 10042-5 
Xylenes (total) l B S 7  

The qumtltatian limlts listed herein are prw~ded for 
not h a y s  bo rchiev8ble. 

wet welght. The quantitation limits 
calculated by the laboratory for wil/sediment. are calculated on r dry weight besir as required by the 
contract, and may be higher. 

CAS Chemlcal abrtracl rurv~cr. .. Analysts by USEPA Contract Laboratory Program Statement of Work for Organic Analysis, 2/88. ... Analyss by USEPA Contract Laboratory Program Statement Work for Inorganic Analysis, Document Number llM01.0. 3/90. 
ug/L Microgram por liter. 
ug;kg Microgram per kilogram. 
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Table 53. Target Compound Lst/Target Andytr Lisl Parameters to be Analyzed for %or 8. and Sites Land M, huga t  - Cahokia. Illino~s 

CAS Number 

Estimated 
bantitation Limtt* 

Water'. So~l"* 

Phenol 
bls(2-ChloroethylJether 
2-Chlorophenol 
1 3D1chlorobenzene 
1 bD~chlorobenzene 
Benzyl alcohol 
1 2-D~chlorobenzmr 
2-Methylphenol 
2 2-oxybls(1 -Chloropropane) 
4-Methylphenol 
N-N~troscdl-nd~propylam~ne 
Hexachloroethane 
N~trobenzrne 
Iscphorono 
2-N~tropheool 
2 4-D~methy(phenol 
Benzo~c ac~d 
bls(2-Chloroethoxy)meth.n. 
2 4-Dtchlorophenol 
1 2 CTr~ch orobenzrne 
Naphthalene 
CChloroarl~l~ne 
Hexachlorubutad~ene 
4-Chloro-3methytphenol 
2-Msthylnapthalene 
hxachlorocyclo~ntad~ene 
2 4.&Trrchlorophrnol 
2 4 ti-Tr~chlorophenol 
2-Chloronaphthalene 
2-N~troan~l ne 
D~methylp?thalate 
kenaphtt ylene 
2 &D~n~trotoluene 
3N1troan1line 

\ 

Spoc~fic quan 'Id on l i m b  am highly matrix dependent. The quantitation limita listed herein are provided for 
gurdanw and may not .)ways k achievable. 
Ouantitation limits listed tor roi l/Wiment ur based on wet weight. The quantitation limita 
calculated by the laboratory for roil/sediment, are calculated on a dry wr~ght bass as required by the 
contract. and may be higher. 

CAS Chem~cal abnracr servim. .. Analys~s by USEPA Contract bboratory Program Statement of Work for Organic Analysis, 2/88. 
*** Analys~s by USEPA b n t r a d  Laboratory Program Statement Work for Inorgan~c Analpis. Document Number ILh401.0. 3/90 

ug/L M~crogram per liter 
ug/kg Microgram per kilogram 

GER4GH TI f* \ I ILLER.  IUC 

EP.VCEPR0 COPPER/EIL/PCB ATTXUWf WORK P m C T  / ATIY)RNFi CLISPT PRIT97:LEGE 
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Table B3.  Target Compound Listflugot Analyto Lid PafrmetbrS to be Analyzrd for S.ctor 8. md 9 h s  L m d  M, huge1 - Cahokir, Illinois 

Estimated 
Quantitation Limit' 

Parameler CAS Number Water" So11" 

Eibmzo'uran 
2.4-D~nitiotoiuene 
Diethylpnthalate 
4-Chlorophenyl-phenylether 
fluorene 
4-Nitroar*iiine 
4,gginitro-2-methylphmol 
N-nitroscdiphenylamine 
4-Bromophmyl-phbnylmthbr 
Hexachlorobenzene 
Pentachlorophbnol 
Phenanttrrene 
Pnthracew 
D-n-buglphaiate 
fluoranthene 
Pyrene 

dependent. The quantitation limits listed hbrbin u e  provided for 

b w d  on wet weight. The quarttitation limit8 
, u b  ulculatod on r dry weight basis as rquired by the 

GAS .. L.bor.tory Program Statembnt of Work for Organic Analysis, 2/88. 
**+ Anal 8Ct L.borrtoty Program Statement Work for Inorganic Analpis, Document Numkr  ILMO1.0. 3/90 
ugjL Microgr 
ug/kg Microgram 
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Table 5 3  Target Compound bstflwget Analyte List Parameters to be Analfled for sector 0, and Sites L and M. 9uge t  - W o k l a ,  Illinois 

Parameter CAS Number 

EsQmaled 
&antitation Lim~t' 

- 
Water*' Soil** 

alpha-8iiC 319-84-6 
beta-BHC 314857 
aerta-BHC gamma.BHC ilindane) 31986-8 58899 "E 0.05 &\ 

0.05 
Heptachlor 7 6 - 4 4  0.05 8.0 
Pldrin 3oB-00-2 
Hagtachlor epoxide 102CS7-3 
Endosukan I 95998-8 

v' 
D~eldrin 60-57- 1 

4 4'-DDE 72-55-9 16.0 
Endr~n 72-M8 16.0 
Endosultan il 3321 -9 0.10 16.0 
4 4'-ODD 72-54-8 .10 16.0 
Endosulfan sul lat~ 103147-6 6.0 
4.4'-DOT S S 3  16.0 
Mothoxychlor 0.50 80.0 
Endrin kbtono 0.10 '16.0 
alpha-Chiordano 51-71-9 0.05 80.0 
gamma-Chlordane 5103-74-2 0.05 80.0 
Toxaphene 8001-3fr2 1.00 160.0 
Aroclor-1016 12674-1 1-2 0.50 80.0 
Aroclor-1221 1 1  lM28-2 0.50 80.0 
Aroclor-1232 11141-IS5 0.50 80.0 
Aroclor-1242 0.50 80.0 
Aroclor-1248 0.9 80.0 
Arocior. 1254 1.00 160.0 
Aroclor-lZBJ 1.00 160.0 

\ 
- 

\ -  
Specific quantitation limits are hig W h j a p o n d e n t .  The quantitation limit~ listed henin are pfovdod for 

.. m a t o r y  Program Statement of Work for Organic Analysis, 3/90. ... 
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Table 5 3  Target Compound bepug .1  h a ~ y t a  bst Parameters to t~ h a l p e d  for Sector 0,  a d  Sites Land M. Saugrt . Cahok~a. Iihnots 

Estimated 
hant~tatlon 

Lrnltg** 

Nurn~rium XY) 

Ant~rncrny 60 
Arsen~c: 10 
Bar~uni X X )  

Beryllit,m 5 
Cadmi~m 5 
Calciurn 5000 
Chrom um 10 
Cobalt 50 
Co~Pel 25 

100 Iron 
Lead 3 
Magnesrum 5000 
Manganese 15 
Mercur)? 0 2 
N~ckel 
pot ass^^^ m 
Selenium 
Silver 
Sodurn 
Thallium1 
Vanad~urn 
Lnc 
Cyan~do 

contract, and may br higher. 

ANAPAW XLS 

GERAGHTk' fd I I ILLER.  INC 



Protected Yarerlal: Yoncanto Insurance Coverage Llrlgatlon 

Page I of 2 

Table B-4 Sample Containers and Prmrwation for Tuget Compound hst/Target Analytr Lst ffCL/TAL) and Tox~city Characteristics 
Leachlng Procndurr (TCLP) Parameters for Sactor 8, and Sites Land M, Sauget . hhokia. Illinois. 

Matr~x - Parameter 

Water 

Water Semivolatiles. 
Pestictdes/PCBs 

Water Metals 

Water Cyanide 

Sldiment/Fill Volatilr Organic 
Compounds 

Analytical Chemtcal 
yg&g Sample Container(s) fa1 Prese~ative Ibl Holding Time (cJ 

CLP 

CLP 

CLP 

CLP 

CLP 

(4) 40 ml glass v~al. kiydrochloric acid. A y s  

(3) 1 liter glass bottle. ; 
lowing traction 

v 
Mercury-26 day$ 
MOWS lothar than 
~ . r c u r y )  1 ao days 

(1) 1 liter plastic b o f f l i  Scd&hydroxld., 12 day. 

Sed~ment/Fill Samivolatilrs. P.sticidrs/ CLP U n p r r r w d .  Extraction-10 days 
PC&. k ra ly js40 days 

following extraction 

W~ment/Fi I :  MOWS (1) 500 ml plastic ju. Unprounnd. Morrry-26 days 

MOWS (other than 
Marwry) 160 d a p  

Sd~mentjFil l  Cyanide (1 ) 500 ml plastic lar. ~ n p r r r w d .  12 dayr 

SW-846 (1) 500 ml glass jar. Unprerwed - 
w m o d  1010 ~ ( d )  

SW-848 (1) 500 ml plastic jar. Unprrrwed - 
Mathod 9045 

v 
Fbacttvtty SW848 (1) 500 rnl plastic jar. Unprrwwed - 

MOmod 9010/9030 

la) Sample containers will b. of demonstrated cleanlinrss as descr~bed in the laboratory OAPP 

(b) Samples will ba cooled to approximatdy 4 C. 
(c) Starts from vertfid timr of sample rsaipt  r xmp l  where noted. 
jd) Method 1010 is modif id by tftr laboratory for solid samples. 
SW %lid Waste. 
CLP Contract laboratory Protocols. 

GER.AGHT1' ? I I ILLER.  I\C 

SP&'CEFRO COPPER/EIL/XB A'XTXUVE'Y WORK PW3CUCT / .4Tl'ORNEY CLIFF2 PRF~TLEE 
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Table 84. Sample Conlainon m d  Prowrvation for Target Compound Lst/Target Analyte List l?CL/TAL) and Toxlc~ty Charactor~stics 
Leachlng Pr&uro (TCLP) Paramotors for SIctor 0, and Sites Land M, Saugot - Cahokra, Illinois. 

Matrix - Parameter 

Sediment, Fill TCLP Volatlles 

Sediment/Fill TCLP Somivolatiles 

Sediment/FiII TCLP Pesticides 

SIdiment/Fill TCLP Herbicidrs 

Analytical Chem~cal 
Method - $ample Container(s) (a) Preservative (bl  Holding Time Ici 

SW-84 (2) 4 or ambor glasa 
~ e t h o d  8240 conta~nrr bme of collecl~on 

SW-846 (1) 500 ml glass jar 
Method 8270 

Propuabon Extract~on-7 days 
followlng TCLP Extract~on 
AnaIyslUO days flollow~ng 
preparatron extract~on 

SW-84 (1) 500 ml glass jar. Un .UN~ TCLP Extraction-7 days 
Mothod 8080 v from tima of collectroo 

Preparabon Extracl~on-7 days 
followlng TCLP Extraction 
Analysis4 days follow~ng 
preparation extraction 

S W W  Unpro8orv.d TCLP Extraction-7 days 
Method 8150 from time of collection 

Preparation Extraction-7 days 
following TCLP Extramon 
Analysis4 days followlng 
preparation extraction 

%iment/Fill TCLP Metals (1) 500 ml glass jar. Unpc.~N.d  Mercury-TCLP Extraction-28 
days from time of cclloct~on 
Analysis-28 a a p  fallowing 

Extraction 
Metals (other than Mercury) 
TCLP Extrm~on- 180 days 
from time of collect~on 
Analysis-180 days tollowlng 
extradon 

(a) Sample containers will be of demonstrated cloanlinou as described in the laboratory QAPP 

(b) Samples WIII bo cooled to approximately 4 C. 

(c) Stam from verified time of sample rscrlpl excopt whore noted. 

(d) Method 1010 is modified by the laboratory for solid samples. 
SW Solid Wasle. 
CLP Contract aboratory Protocols 

YCA >is6986 

GER,r\GHTY' f4 I I I L L E R .  IVC 
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HEALTH AND SAFETY PLAN FOR 
THE SITE INVESTIGATION v 
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HEALTB AND SAF'ETY PLAN FOR 
TBE SITE INYESIlGATION FOR 
DEAD CREEK - SECTOR B, 

AND SITES L AND M, 
SAUGET-CAHOKIA, ILLINOIS 

Geraghty & Miller, Inc. has been authorized by Monsanto Co an to c duct a site 

investigation for Dead Creek - Sector B, Site L, and Site M. wf this 

investigation is to characterize the sites by determining the nat e and extent of s imentlfill 

materials Sector B and Site L, and below the ponded w er ite M. This Health and 

Safety Plan (HASP) has been developed to address @ physical and c h e w 1  

hazards that the workers may face while performing e pl ed field activities. It 

establishes procedures to minimize worker's exposures though nal protective equipment 

and safe work practices. This HASP to meet the requirements of the 

Occupational Safety and Health Ad ) regulation, Title 29, Code of 

Federal Regulations, Part 1910.120 (20 Waste Operations and 

Emergency Response." It is intended Anyone else. such 

as subcontractors, client, aydTi3yrs procedures if they 

will be designated as the Site Safety Officer (SSO). 

the procedures and safe work practices 

e s t a b h e d  U$~SP. In the event that the S O  must leave the site while the work is 

in progre an ternate SSO will be designated to ensure that the HASP will continued to v 
be followed. The SSO will report all health and safety matters to the project manager, Brian 

Blum, who has responsibility for overseeing the planned activities. Tom En& Northeast 

Health and Safety Manager, will be available on an as needed basis. Dennis Colton is the 

Project Director for this investigation and has overall responsibility. 

GERAGH r J  54 \ I ILLER I\C 
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SITE DESCRTPTION 

Dead Creek - Sector B 

Dead Creek - Scctor B is located between Queeny Avenue and i&ne. The 

culverts at both ends of Sector B have been sealed to 

area consists of a narrow channel about 5 feet wide. The creek is fla 

sides. The banks are heavily vegetated and debris is 

enclosed within a chain link fence. Previous studies con A in 1980 and Ecology 

& Environment, Inc. in 1986, indicated the presence anic compounds, and 

PCBs. \ 

Site L v 

Site L was formerly used as a swfa area by a trucking company. Site 

L is located approximately 700 feet Avenue and 125 feet east of Dead 

Creek. It 145 feet by 195 feet. Currently, the site 

storage by Metro Construction 

and Ecology & Environment,Inc. 

benzene, toluene, phenols, and 

M is ormer sand excavation pit. The pit is approximately 235 feet by 335 feet '\"/ 
and is filledasfh water estimated to be 10 feet in depth. The pit is located on the east side 

of Dead Creek - Sector B, slightly north of Judith Lane. The site is enclosed by a chain link 

fence. While there is no evidence of waste disposal at this site, previous studies conducted 

by IEPA in 1980 and Ecology & Environment in 1986, indicated that PCBs were found in 

surface water and sediments. 

GERAGHT) 2 I I I L L E R .  l\C 
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For additional information and details of each site, refer to the Work Plan, 

Section 1.2.1, Site Location and Description. 

PLANNED FlELD ACX'MTIES 

The following is a brief description of the planned field 

Sector B, Sites L and M: 

v 
collection of samples Dead Creek: Sector B: SedimentJfill boring program 

throughout the 2,000 foot length of 

Site L: Boring program for the collection of fill teri samples. 

Site M: Boring program for th samples at the bottom of 

the p n d .  

at each site, refer to the Field 

Sampling Plan, Ap 

hazard;v physical and chemical, associated with the planned 6eld 

sites listed above have been evaluated. Existing information such as 

performed, past site experience, site history, and past sampling results, 

process. 

The physical hazards associated with the planned field activities included the potential 

for being struck by flying and falling objects while working near the drill rig. Being splashed 

HCA ~i 5 6 9 9 2  
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with potentially harmful liquids. Slips and falls due to wet or uneven surfaces. Heat Stress 

may also be a factor as portions of the planned field activities may occur when ambient 

temperatures are high. 

The chemical hazards associated with this site are based on 

obtained from the IEPA Study (St. John 1981) and the Ecology & 

(E&E 1988). The studies state that Volatile Organic Compounds (V 

Toluene, were found at Dead Creek - Sector B and Site L at both 

of there sites. PCBs were found in Dead Creek - Scctor *site M. 

Phosphorus is a compound that has been reporte at the ad Creek - Sector B site \ Q. 
in the past (St. John 1981). The associated health hazards &this &npound are addressed 

through the use of personal protective xk practices. In addition, 

phosphorus will autoignite, at 86OF (30°C measure, a thermometer will 

be present at the site at all times, and s meet or exceed 80°F 

(2PC). Work will be permitted in wet ar 

exposure pathways have been identified 

liquids, soil, and sediments. 

presences of compounds such as PCBs 

Air monitoring will be conducted at these site during all planned field activities in 

order to ensure that the workers are appropriately protected from the potential chemical 

EPR'CEFRO CDPPER/EIL/?CB mlW3 WORK PFlXUCT / A?TORNFi CLIENT PWi?ILEGE 
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hazards. An intrinsically safe Photo-Ionization Detector (PID) wil l  be used. This instrument 

is designed to measure trace quantities of VOCs in air and has a parts per million (PPM) 

sensitivity range. This instrument will be calibrated each morning, before field use, and 

calibration records will be kept. In addition, Draeger tubes for Benzene will also be 

available to confirm this compounds concentration at the sites. 

ACI'ION LEYELS 

V 

Based upon our knowledge 

level procedure has been established for all planned s in order to evaluate 

whether actual field conditions will 

task, air monitoring using the PID i action level of 1 PPM 

needle deflection above backgroun inutes in the worker's 

breathing zone has been established ne. Table 1, Current 

Occupational Airborne Contamina 

predominant VOCs found at these 

the action level is exceeded, a seco 

confirm whether Bemen&& 

zone. Lf the action <: work will be discontinued, the work area wdl be 

permitted to vent and g to an area up wind, work will not resume until 

the Benzene low the action level. If after a maximum of 30 minutes, 

not fall below the action level, then the work will resume 

to level C using a full face air puIlfylng respirator 

equl Once in level C, Benzene tubes will be drawl 

When this monitoring indicates that the 

to Level D is possible. The level 

of protection will also be upgraded to Level C when the PID instrument measures 5 PPM 

above background for a sustained period of 5 minutes for total VOC concentrations when 

benzene concentrations are below 1 PPM. The work will also be stop if Benzene 

concentrations meet or exceed 50 PPM, work cannot resume until benzene concentrations 

fall below 50 PPM. 

, i > 0 9 ~ ' '  
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LEVELS OF PROTECTION 

Based upon the hazard evaluation results, all tasks will be performed in level D 

protection. In the event that the established action level for Benzene is exceeded, the level 

of protection will be upgrade to level C. The following is a 

protective equipment required for each level: 

Level D 

Hard Hat 

Disposable coveralls (optional) \ < 
Safety glasses, goggles, or faceshield 

Steel-toe and shank, work 

Chemically resistant outer 

Chemical-resistant gloves ( sediment or surface 

water) 

Level C 

v 
air punfylng respirator equipped with organic vapor cartridges 

coveralls (optional) 

glasses, goggles, or faceshield 

shank, boots 

Chemically resistant outer boots 

Chemical-resistant gloves (optional except when handling soil, sediment or 

surface water) 
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Hearing protection, NRR of 35 decibels (optional) 

Life vest must be worn when working in the pond at Site M. 

SlTE CONTROL 
a 

Prior to the start of the field activities, the SSO 

of the work, support, and clean zones. The work zone wil l  be an 

immediate work being performed where the greate 

necessary workers required to performed the work wil in this zone. A support 

zone will be established for the storage of equipment I decontamination. .A 

clean zone will be established for site control of 

communications. 

Dead Creek - Sector I3 and Site r fencing and therefore, site access 

by authorized and unauthorized personnel ed. Site L has no perimeter fencing 

and so the SSO will take additional measur to cure the work area, such as roping off the 

immediate work area signs, in order to deter unauthorized 

personnel from gaining 

station will be established in the support zone. 

of brush cleaning potentially contaminated items, 

soap and water solution and a water rinse. All 

though the decontamination process before leaving 

GER.AGHTj ? 1 l l L L E R .  ILC 
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SAFE WORK PRACI'ICES 

All Geraghty & Miller site personnel will be participants of the company's 

health and safety program. This includes 40 hours of initial training, annual 

8 hour refresher training and 8 hour manager and 

All Geraghty & Miller site personnel are panicipa 

medical surveillance program. 
A 

A copy of the HASP will be available at the site during the 

planned field activities. 

Dust suppression, using d d  when needed to reduce 

airborne particulates du If a water spray cannot be 

used or is ineffective, icle respirators or particle/mist 

cartridges and their 

conducted prior to the start of 

each t 

all subcontractors of the potential hazards associated 

planned field activities. A copy of the HASP will be 

will be permitted in the work and support 

No sources of ignition, such as matches or lighters will be permitted in the 

work and support zones. 
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The buddy system will be used in all work areas. 

During hazardous weather conditions, such as lightning and thunder stonns, 

work will cease immediately. 

Heat Stress 

As portions of this job may be conducted during the summer months W m b i e n t  

temperatures may be high, the following procedures llowed to recognize and 

prevent heat stress. The SSO will monitor the activiti and the conditions 

of the work environment. The SSO will monitor the signs of heat stress 

which include: dizziness, nausea, and loss of 

coordination. The following preventive 

Increase the number of re areas will be designated by the 

SSO in shaded areas and wh conditioned environments, such 

as trailers, and cars. 

A 
labk and all workers will be encouraged to drink 

work schedule will be made, when possible, to conduct 

during the early morning or later afternoon hours. 
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EMERGENCY PLAN 

Verbal communications may be difficult at times due to personal protective 

equipment and noise. A universal set of hand signals will then be used. They are ;as 

follows: 

/ 

Hand gripping throat: Can't breath 

Grip partner's wrist or 
place hands around waist: 

Leave work ea i m m e d i a t e g w  

P)  
Hand on top of head: Need 4 4  
Thumbs up: 

Thumbs down: v 

/-?- 
All job-related injuries and illness~ to the SSO. If medical attention 

is needed, the if possible, prior to leaving the site. 

corrective measures will be taken 

of the SSO to complete the 

accident reporting fo for all injuries. The completed 

OSHA 101 should be manager within six days for 

or 5 or more workers 

office health and safety 

Police (618) 277-3500 

Fire (618) 332-6600 

Ambulance (618) 332-6793 

Gateway Community Hospital - (618) 874-7076 
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DIRECTIONS TO THE HOSPITAL 

Leave the work site and proceed north on Falling Springs Road via Judith Lane or 

Walnut Avenue. Proceed on Falling Springs Road into East St. Louis (turns into 19th 

Street). Proceed north on 19th Street to Bond Avenue, west on 

Street, proceed north on 15th Street to King Drive. Go east on 

Community Hospital. 

UBlMHASP 
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Table C-1. Current Occupational Airborne Contaminants Standards d Guidelines 

Benzene 

Phenol 5 A 
Toluene 100 150 1 9 8  b 

EthyPbexucne 100 125 

Xylene 100 150 100 150 

ACGM - American Conference of trial Hygienists, 1990.1991 

OSHA - Occugational Safttyand 

TLV - Threshold Limit Value 

TWA - 8H 

MCA d1573nl 
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V I S I T O R  R E V I E W  O F  
S I T E  H E A L T H  A N D  S A F E T Y  ?!.AN 

I 

1 

~ ~ l t  t l N D t R 3 I C N t D  V 1 9 1 T O R 3  R t Q U r R t  E N T R A N C t  T O  THt CXCLU$ION Z O N E  
A N D  H A V E  T H O R O U C H L Y  R E A D  T H C  H E A L T H  A N D  S A F E T Y  P L A N J ,  U N D E R S T A N D  
P O T E N T I A L  H A Z A R D S  A T  T H E  S I T E  A N D  T H C  P R O C E D U R E f  70 U I N I H t Z t  t X P O S U R t  T O  
T H E  H A Z A R D S ,  W I L L  F O L L O W  T H E  D : R E C T I O N  O F  TH?! S I T E  H E A L T H  A N D  ~ A F E T Y  
O F F I C E R ,  A N D  W I L L  
i 

N A ~ C  ( P R I N T )  

r 

- 

A B I D C  B Y  T H E  H E A L T H  A N D  S A F E T Y  P L A N .  

I 

I 

S I C N A Y U R I  C O M P A N Y  

q 

D A T E  
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TAILGATE SAFETY MEETING 

Prapared by 

C! ient Proj act 
3ate Project Numbar 
work Location 
~ y p a  of  Work to ba Done 

SAFETY TOPICS PRESENTED 
Chemical Hazardr 

Protectiva Clothing/Zqulpmant 

- - 

Special Equipmrnt 
Emergency Procedurrr 

Horpital/Clinic Phone ( ) 

Paramedic Phone ( ) 

Horpltal Addrerr 

Other 

ATTENDEES 

Meeting Conducted By 
N u a  Printod signature 

Note: Thir tailgrtr rrfrty  for^ aurt be complrtod drily. 
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OCCL.PATIOYAL SA- A S D  HEALTH 13SHI f 0 R . V  \0. 1 0 1  

REGLUTIONS AX'D P R D C ~ L R E S  

C6HA No. 10 1 h m  approved 
Crw or File YO. .,.... ------ OM8 No. 44R 1453 

Supplementary Record of Occupational Injuries and illnesses 
EMPLOYER 

1. Name .,--,----------------------------------------------------------------------------- 
2. \ fa i l  addr- - - - , - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -*------  

i No. .ad itrcc!) I City or ~own) ( Stau) 
3. Lwation, i f  different from mail addras ---- ------------------------------ ---.. ----- ----------- 

ISJLRED OR ILL EMPLOYEE 
J. .Yme ,----------------------------- ------ ---- - Social Security No. ,..,--,-,,,,,,,-,,, 

\ Fin1 name) ( Middle name) (luc naIII0 
5. Home addrew ,,,,,-,,--,----------- ------------------------------------------.--- -------- 

( No, and street) t City or t o m )  c Sot.) 
6. Age ---------- --- 7. Sex: Male, ,, --,. ---- - Female, -----, -,,,, (Check one) 

8. Occupation ,,,,,,-------,,-,-------- ................................................. ---- 
(Enter regular job t~de. mi !be s v d c  activi1.1 h ru performing at lisr of i8 jw. l  

9. Department ,,------------------- .............................................. ----------- 
I Enter name of dtputment or diruioe in which h e  i 8 j d  p m  ia ngd* employed, rra 
choud b. may bave been t c c p o r d ~  workina in r w t h r  dcpmmcnt at rbr ol i.jw.1 

THE ACCIDENT OR EXPOSURE TO OCCUPATIONU U.LNESS 
10. Race of accident or exposure ,-.--- ......................................... ---------------- 

( No. u d  ~ r u t  I t City or t o m  I Sub) 
If accident or erporure occurred on employer's p r e m k  give addrar of plant or c r t r b l k o t  in wbieh 
it occurred. Do not indicah department or divhioo witbirr tlu plant or d l k h n r a n t  If aceidrot oc. 
c u r d  ouuide employcr'a premiwr at an ideoti6ablo rddrcu, gi*. that ddnw. If it occumd oo a pub- 
lic highway or at my otber place which c.nnot be identified by nurnbar aad - p l a n  p r o r i b  p l m  
refenaces louting tba $am of injury u m r t e l y  u p i b l r  

11. Wu place of rccideot or upooun oo employer's p-? --,,---,,--,,, ( Y r  et We) 

12. What w u  the employea doing wbao h i d ?  ------.---------------------.------------- ---- --- 
(L s p u d ~  I f  b ru win# toot or q m i p u u  or budling matenai. .............................................................................................. 

nama tbem and tell ~ b a t  L w u  doing with t k )  
------------------------------------.--------------------------------------------------------- 

13. How did h e  accident m r ?  --,--- ,----,,,,- -,,----------------------- ----- ---- - ----------- 
(Dacrik I d l y  JI m u  which ndtd i. t h  injury or my- ilk- T d  rhrt ------------------------.-----------------.--------------------------------------------------- 

happened md bow ~t bppcaed.  Namo my object~ or s u k t a n m  iamhcd md tell br tL.I rm h d d .  G i n  
-----------.---*--------*--------------------------------------------------------------------- 

full details on all laelon wh~eh led or eontnbatcd lo the accidat. U r  wprntr k t  for additioul 8p.rr.) 

OCCUPATIONAL INJURY OR OCCUPATIONAL ILLNESS 
14. Dacriba h e  injury or illoar in detail rod indicrb h e  pm of body r d d  ----------------,--- 

(8 .6 :  upamtior of rid~ index finger 
-----------..---------------------------------------------------------------------------------- 

at wcolJ pi.;; fnaws ef rih; lead pohsi ra :  &matitis of 1.h bd. rcc) 
15. Nunc the obi& or subrt.rwr which directly injured the employm. (For ~ p l e ,  tbo w h h  or thing 

he struck against or which struck him; the vapor or poison he inhaled or rwdowtd; the chemical or ram 
diation which imtued b u  rtio; or in uwr of straina, hemiu, etc., the thiry he w u  lifting. pulling, etc. I 

-----------.----*------------------------------------------------------------------*----------- 

------------------------------------------------*--------------------------------------------- 

16. Date of injury or initid diyoooia of occupatiod baa ,--,-,,,-,--,,--,--------------- - ----. 
tow) 

17. Did employee die? ,,,,,,,,,,,, ( Y a  or No) 
OTHER 

18. Name md addrcw of phyriciur -----------, ----,-------------------- ...................... 
19. If hospitalled, name and rddrcw of hoapitd -- ,-,--,-,--,-,,----------- ...................... ----------------------------------------------------.---------------.------------------------- 

Dlte of report ---------------- Prrpurd b ---,,,,-,,,,,,---------- ....................... 
M c i d  polition ------- ---------,--------- 
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GERAGHTY 
MILLER. INC. 

Environmental Serl.tces 
Ground Worer Etlqrneerrtr q HI drocarbot~ Retnedranotr Ed~tcatrott 

July 23, 1991 

Mr. Warren Smull 
Monsanto Company 
800 N. Lindbergh Boulevard - G4WM 
St. Louis, Mimuri 63167 

Re: Proposal for a Soil Boring Program in Sauget Sites-Area 1 at Dead Creek - Sector 
B, Site L, and Site M, Saugct, Illinois (Proposal No. 50212NY). 

Dear Warren: 

As requested, Geraghty & Miller, Inc. is providing this proposal for an investigation 
in Sauget Sites Area I at Dead Creek - Sector B, Site L, and Site M in Seugct, Illinois 
(Figure 1). The purpose of the study is to characterize coMtitiom at the sitas by determining 
the nature and extent of sedbnt/fill materials that may be present and estimate the volume 
of material that may be affected by organic compounds and metals. 

To assess the feasibility of removal, it will be necessary to classify the material prior 
to disposal. Since these sites are not on Monsanto property, it is unlikely that the IEPA or 
USEPA would consider the soil or sediment at these sites as RCRA listed wastes. For 
RCRA "land ban" purposes, the material will probably be regarded as "soil and debris". 
Therefore, it is necessary to determine whether the sedimenMi1 is hazardous because of its 
characteristics and whether treatment will be required prior to disposal. Once the chemical 
nature of the sediment/filI material has been determined, which will be done in the first 
phase of the project, a small number of additional soil samples will be selected during a 
second phase of fieldwork (1 day) which will be tested for hazardous characteristics. Each 
of these samples will be analyzed for reactivity, corrosivity, ignitabilty, and the list of 
constituents which are analyzed by the Toxicity Characteristic Leaching Procedure (TCLP) 
(Table 1). The results from these analyses will be used to determine whether the 
sediment/fill is a hazardous waste and whether it needs to be treated prior to disposal. 

125 East &thpage Road* Plainview, New York 11803 (516) 249-7600 FAX (516) 249-7610 
---2 
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We have revised the list of parameters for soil analysis from our previous proposal 
based on our review of the Dead Creek - Sector A report submitted to the IEPA by Cerro 
Copper Products Company. Ceno chose to analyze all samples for PCBs. PCB precursors, 
and RCRA metals and selected samples for Appendix IX compounds, metals, EP Toxicity, 
reactivity, conosivity, and ignitabilty. We specified the USEPA T m A L  parameters for 
selected samples because the areas of investigation are not RCRA facilities. The remainder 
of the samples have been proposed for either PCBs, metals, or VOCs. In addition, we have 
adjusted our boring locations from our September 1990 proposal based on the work 
conducted in Sector A. 

If you have any questions or if you require any additional information, please call us. 

Sincerely, 

GEYGHTY & MILLER, INC. 

Project Officer 

Nicholas Valkenburg 
. Vice President 

GERAGHTY MILLER. INC. 
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SCOPE OF WORK 
FOR A SOIL BORING PROGRAM 

SELEClED SAUGET SITES - ARM I 
SAUGET, ILLINOIS 

This proposal includes a scope of work for three selected sites in the area designated 

by the Illinois Environmental Protection Agency (IEPA) as Sauget Sites - Area I (Figure 1). 

These three sites are Dead Creek - Sector B, Site L and Site M; however, access is not 

available in a small area in the northwestern portion of Dead Creek - Sector B. The 

purpose of the investigation is to characterize the sites by determining the nature and extent 

of sediment/fill materials in the unsaturated zone in Sector B and Site L and below the pond 

at Site M. This will be accomplished through the analysis of selected sedimenthill samples 

for the USEPA Target Compound ListlTarget Analyte List ( T W A L )  and through analysis 

of the remaining samples for site specific compounds, such as PCBs, TAL metals, or TAL 

volatile organic compounds (VOCs). Once the nature and extent of the sediment/fill has 

been delineated, selected areas that best represent site conditions will be sampled and 

analyzed for reactivity, conosivity, ignitabiiity, and the list of constituents which are analyzed 

by the Toxicity Characteristic Leaching Procedure (TCLP) provided in Table 1. 

The results from these analyses will be used to determine whether the fill or sediment 

is a hazardous waste and whether it needs to be treated prior to disposal. The number of 

samples scheduled for TCLP analysis will be based on the Phase I results, however, it  is 

anticipated that only a limited number of samples (about five) will be required. 
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SOIL BORING PROGWMS 

Boring programs will be conducted in the Sauget Sites - Area I project area at Dead 

Creek - Sector B, and at Sites L and M (Figure 1). A description of past studies and 

proposed work for each site is presented below. 

Dead Creek - Sector B 

Dead Creek - Sector B is located between Queeny Avenue and Judith Lane. The 

culverts at both ends for Sector B have been sealed to prevent inflow or outflow from this 

area. The banks of the creek are heavily vegetated and debris is visible in the area. The 

site is enclosed within a chain-line fence without a gate. In general, the creek area consists 

of a narrow channel about 5 feet wide which is flanked by a low bank on either side. The: 

channel and low banks are enclosed by steeper banks on either side of the creek. 

Precipitation that collects in the creek recharges the ground water below. 

In 1980, the IEPA conducted a study at Dead Creek which included the installation 

of monitoring wells and borings, and the collection of surface water, ground water and soil 

samples. A vertical profile of the creek sediments in the northern portion of Sector B and 

soil samples collected at 17 other locations indicate the presence of mostly metals and PCBs 

with some other organic compounds present. 

GERAGHT\r' 3 MILLER. INC. 
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In  1987, Ecology & Environment, Inc. (E&E) conducted a remedial investigation (RI) 

for the IEPA at all of the Sauget sites, some of which are not shown on Figure 1. In Sector 

B, E&E collected two surface water samples and five sediment samples; however, the 

sampling locations were restricted to the north and south ends of the study area. The data 

fromi these sampling points indicate that past uses of the creek have impacted the site. 

Constituents detected included metals and PCBs. 

The existing data are not sufficient to determine the extent of the sedimentJfil1. nor 

will it satisfy the requirements for a characteristic waste determination. Therefore, we 

propose to collect soil samples across ten profiles within the creek bed, spaced 

approximately 200 feet apart, throughout the 2,000-foot length of Sector B. Three borings 

are proposed for each profile, as shown on Figure 2, similar to the study conducted in Sector 

A. All borings will be drilled to determine the thickness of the sedimentJfill in the creek and 

will be spaced 15 to 20 feet apart. It is anticipated that the borings within the creek bed will 

be drilled to a maximum depth of about seven feet. Samples will be collected using a 5-foot 

continuous tube sampler, and 3-inch diameter split spoons will be used if recovery is poor 

In the fine sandy sediments. Both methods will provide a continuous record of the geology, 

as well as a sufficient volume of material for analysis. All samples will be described by a 

Geraghty & Miller field geologist who will record sample location, depth, grain size 

distribut~on, and color. Each sample will also be screened in the field for the presence of 

VOCs using a photoionization detection (PID) instrument. 

GERAGHTY' t* MILLER. INC 
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We propose to select one sedimentJfil1 samples per borehole for chemical analysis 

based on appearance, odor, and PID measurements. Each sample will be selected from a 

2-foot interval that best characterizes sedimentJfil1 in the creek. One sedimentlfill sample 

per profile will be analyzed for USEPA TCLITAL parameters. The remainder of the 

samples will be analyzed for TAL metals and PCBs. Appropriate QA/QC samples will also 

be collected. The analytical data from the sedimentffill will be used to delineate any 

impacted areas as well as provide an estimate of the volume of sediment/fill that may 

requlre remediation. Each borehole will be sealed with a mixture of drill cuttings and 

bentonite grout and the borehole's location and land surface elevation will be surveyed by 

a licensed land surveyor. All drilling equipment will be steam cleaned after each borehole 

and all sampling equipment will be decontaminated with a laboratory grade detergent and 

potable water before the collection of each sample. 

At present, we propose to use an all-terrain vehicle (ATV) drill rig for the entire 

program. However, in some areas it may be necessary to pump off standing water in some 

areas to provide suitable sampling conditions. Assuming that the water can be pumped to 

a sewer and an access point is relatively near, direct pumping is recommended. 

Alternatively, if a direct discharge is not possible, we could start the boring program and 

work up to the area where the standing water is located, then transfer the water into the 

area of the creek where the boring program has been completed. If there is too much water 

to transfer, the drill rig can be mounted on a reinforced aluminum pontoon that can be 

anchored to the creek channel bank with steel cables. This drilling method was used in 

GERAGHTI id MILLER. INC. 
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portions of Sector A. In addition, a gate will have to be installed within Sector B's chain-link 

perimeter fence to provide access for the drill rig and field crew. 

Site L 

Site L is located on the east side of Dead Creek, approximately 700 feet south of 

Queeny Avenue. It is a former location of a surface impoundment used by a hazardous 

waste hauler who disposed of wash water from truck cleaning operations. Site L was 

determined by E&E to be approximately 70 feet by 150 feet and located about 125 feet east 

of Dead Creek. Currently, the site is covered with black cinders and is used for equipment 

storage by Metro Construction Equipment Company. Waste material is not visible at the 

surface and access to the site in not controlled. Surficiai soil was not sampled by E&E; 

however. the site is covered with cinder material. 

In 1987, E&E installed a shallow well, drilled three soil borings, and conducted a soil- 

gas survey at Site L. The data from these sampling points indicates that past activities have 

impacted soils and ground water at the site. Compounds detected include benzene, toluene. 

phenols and arsenic. No PCBs were detected. In 1980, the IEPA installed a well 

downgradient of this area; however, due to its construction, it was replaced and sampled by 

E&E during the 1987 investigation. 
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To define the lateral and vertical extent of the fill material in this area, additional soil 

bonngs are required. Previous soil sampling programs conducted by E&E in 1987 consisted 

of composite sampling over zones of 5 to 10 feet thick, which were not consistent from 

boring to boring, and also included both saturated and unsaturated soil in the same 

composite sample. The existing data are not sufficient to determine the extent of the fill 

material in this area. Since this site is relatively small (70 feet by 150 feet), only six borings 

are necessary and will be installed using a 50-foot grid spacing to supplement the existing 

borings installed during the E&E investigation. 

At each boring location, we propose to collect continuous samples to delineate the 

bottom of the fill using a continuous 5-foot tube sampler or a 3-inch diameter split-spoon, 

as previously described. One sample will be submitted for laboratory analysis per borehole 

that best characterizes the fill material. Each sample will be limited to a 2-foot section of 

the continuous core and the intervals selected for analysis will be based on appearance, 

odor, and PID readings. At two of the six borings, the samples will be analyzed for 

TCUTAL parameters. At the remaining four borings, PCBs, T& metals, and VOCs have 

been selected for analysis, based on existing data, to determine the chemical nature of the 

fill material. Each borehole will be sealed and surveyed as described for Dead Creek - 

Sector B. 
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Site M 

Site M is a former sand and gravel pit excavated between 1945 and 1950. The pit 

is approximately 275 feet by 300 feet and is filled with water. E&E estimated the pit's depth 

to be 40 feet. Site M is connected to Dead Creek - Sector B at the southwest comer of Site 

M: however, it is not known whether Site A4 was excavated into the water table. This 

probably was the case since water is present in the pit year round. Other than miscellaneous 

trash. no other waste disposal was evident in the pit at the time of the E&E study. Access 

to the site is controlled by a chain-link fence. 

In 1987, E&E collected two surface water samples and five sediment samples from 

the pit, and soil-gas samples were collected from the pit's banks, although it is not clear 

where the sediment samples were collected. It appears that the sediment samples were 

collected from the pit perimeter based on the location map. The data from these sampling 

points indicates that past site activities may have impacted the area. The surface-water 

samples were not contaminated, however, the sediment data indicate some impact from 

previous site use may have occurred, based on PCB results up to 28.8 parts per million 

(pprn). In 1980, the IEPA collected two, unfiltered, surface-water samples and PCBs were 

also detected (4.4 ppm and 0.9 ppm). 

The existing data are not sufficient to determine the extent of the impacted sediment, 

nor will it satisfy the requirements for a characteristic waste determination. Therefore, we 
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propose to collect sediment samples from three locations from beneath the ponded water 

using a soil boring drill rig supported by the aluminum pontoon previously described. This 

method of supporting a drill rig on surface water has been used successfully at other sites. 

Sediment samples will be collected using a split-spoon sampler. One sample for laboratory 

analysis will be selected from each of the three locations at the 0 to 2-foot interval. At one 

location, the sample will be anaiyzed for T m A L  parameters, and at the other two 

locations, each sample will be analyzed for PCBs and TAL metals. For costing purposes, 

we will assume that the pit bottom is at a maximum distance of 10 feet below the pond leveil. 

Sample selection protocols and decontamination procedures will be the same as was 

described for Dead Creek - Sector B. 

PHASE 11-W WORK 

Once the chemical nature of the sediment/fill material has been determined, a small 

number of additional samples will be selected during a second phase of fieldwork, probably 

one day, which will be collected for hazardous characteristics. We anticipate that no more 

than five samples will be required to classify the material. Each of these samples will be 

analyzed for reactivity, corrosivity, ignitability, and the list of constituents which are analyzed 

by the TCLP (Table 1). The results of these analyses will be used to determine whether the 

sedimentJfil1 material is a hazardous waste and whether it needs treatment prior to disposal. 

GERGHTY 3 MILLER. INC. 
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DATA VALIDATION 

I t  does not appear that the Dead Creek - Sector A data was validated during Ceno's 

study. We propose to validate 10 percent of the samples according to the USEPA's "Data 

Reference Validation Functional Guidelines," and screen the remaining samples for 

completeness and technical compliance. The screening procedure requires much less time 

to complete. However, the laboratory could provide a CLP data package for all samples for 

possible future data validation, if required. The information to be screened would include: 

. Check to see if the field chain-of-custody form was filled out and if samples 

were logged in properly. 

Review internal quality assurance/quality control (QA/QC) data. Make sure 

duplicates, blanks, and spikes were analyzed on the minimum number of 

samples as specified in the QAPP. 

Review all blanWduplicate data. If target compounds appear in blanks or if 

percent relative difference on duplicates is outside established limits, the 

reasons for these anomalies will be investigated. In such an event, sampling 

techniques will be discussed with the project manager and/or the lab manager 

and internal QNQC data will be reviewed as appropriate. 
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Check to see if holding times were met for each parameter. 

Check to see if parameters were analyzed by the methods identified in the 

QAPP. 

If data appears suspect, the specific data of concern will be investigated. 

Calculations will be traced back to the raw data. If the calculations did not 

agree with the prescribed limits, the cause will be determined and corrected, 

if possible. 

WORK PLAN DEVEWPMENT/COST ESllMATE 

Prior to the start of the field investigation, Geraghty & Miller will develop the 

necessary work plans including a Quality Assurance Project Plan (QAPP), Field Sampling 

Plan (FSP), and Health and Safety Plan (HASP). It should be possible to prepare these 

documents within three weeks after receiving authorization to proceed. 

Estimated costs for the project are provided in Table 2 which includes costs for 

preparing the work plans, completing the field investigation, and preparing a report detailing 

the sampling and analytical program. The estimates assume that the work can be completed 

in level D protective equipment. We have also assumed that the field geologists will be 

supplied by our St. Louis office to minimize travel and expense costs. 

Y c A  157'1 
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If you have any questions or requlre additional information, please do not hesitate 

to call us. 

Sincerely, 

GEWGHTY & MILLER, INC. 

Project Officer 

Vice President 
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Tabie 1 .  Federal Toxicity Characteristic Constituents and Regulatory Levels 

METALS 

CONSTTTUENT 

Arsenic 

REGULATORY LIMIT' 
( m a )  
5.0 

Barium 100.0 

Cadmium 1 .O 

Chromium 5 .O 

Lead 5.0 

Mercury 0.2 

Selenium 

Silver 

Benzene 

Carbon tetrachloride 

Chlorobenzene 

Chloroform 

1,4-Dichlorobenzene 

1,2-Dichloroethane 

1.1-Dichloroethyiene 

Methyl ethyl ketone 

Tetrachloroethylene 

Trichloroethylene 

Vinyl chloride 

VOLATILE ORGANlCS 

REGULATORY LIMIT* 
(mg/L) 
0.5 

- 0.5 

100.0 

6.0 

7.5 

0.5 

0.7 

200.0 

0.7 

0.5 

0.2 

'Federal Register, March 29, 1990 
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Table 1 .  Federal Toxicity Characteristic Constituents and Regulatory Levels 

SEMWOLATILES 

REGULATORY LIMIT* 
(mgn) 

m-Cresol 

p-Cresol 

Cresol (total) 

Hexachlorobenzene 0.13 

Hexachloro- l,3-butadiene 0.5 

Hexachloroethane 3.0 

Nitrobenzene 

Pentachlorophenol 

Pyndine 

2,4,5-Trichlorophenol 

CONSTITUENT REGULATORY LIMIT* 
(mg/L) 

Chlordane 0.03 

2,4-D 

Endrin 

Heptachor (and its hydroxide) 0.008 

Lindane 

Me thoxychlor 

Toxaphene 

2,4.5-TP (Silvex) 

*Federal Regster, March 29, 1990 
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Table 2 Cost Est~mate tor a Sod Bartng Program at Dead Creek - Sector B, S~te L, and Site Mat Sauget Sites - Area I. Monsanto Company. Sauget. Illtnois. Page 2 of 2 

Task 1 Task 2 
Prepare Work Dead Creek - Task 3 Task 4 Task 5 Task 6 Task 7 Task 8 

Plan. FSP, Sector B field Slte L Reld Stle M FwId Phase II Data Data Report Total 
QAPP, HASP lnvest~gal~on inves~~gal~on lnvest~gatmn Field work val~dat~on tvaluat~on Preparat~on Gosls 

EQUIPMENT 

Computer Equipment 
Safety Equipment 
field hrtrunnnts 
Sampling Van & Mikage 
Supplies 
Other 

100 75 25 25 25 100 100 400 
- 300 60 90 30 - - - 
- 600 200 300 100 - - - 
- - - - - - - - 
- 200 25 50 25 - - - 
- - - - - - - - 

SUBTOTAL EOUIPMENT $100 $1.175 5310 $465 $180 $100 $100 Uoo $2.830 

MARK UP - $0 M $0 $0 $0 $0 $0 So $3 

TOTAL EOUIPMENT $100 $1,175 $310 $465 $180 $100 $100 $400 $2,830 

SUBCONTRACTOR COSTS 

Driller 
SuNeyor 
Laboratory 
OIher 

SUBTOTAL SUBCONTRACTOR So $55,500 S15,MO $14,200 $9,500 M $0 $0 594,900 

MARK UP 5% So $2,775 $785 $710 So $0 $0 $0 $4,745 

TOTAL SUBCONTMTOR COSTS $0 $58.275 $16.485 $14,910 s9.500 So $0 So $99.645 

TOTAL EXPENSES, EQUIPMENT 6. 
SUBCONTRACTOR SUBTOTAL t600 $63,595 $ 17.430 S 15,975 $10,250 $200 $100 $900 $109.525 

GRAND TOTAL S 16,814 $73.347 $19.458 519.034 $11,620 $12,184 15.340 $ 16.044 $174,316 

COSTSAUG XLS 
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HEASUREMENT OF POLYCHLORINATED BIPHENYLS I N  SOIL CORES 
FROM W .  G .  KRUMMRICH PLANT 

r l i e r  a n a l y s e s  o f  s u r f a c e  s o i l  samples from t h e  Dead Creek s i t e  nea r  Sauget ,  
1  i n o i s  f ound  h i g h  1  eve1 s  (29-13000 ppn) o f  p o l y c h l o r i n a t e d  b i p h e n y l  s  (PCBs) 
2 ) .  As a  f o l l o w  up  t o  d e t e r m i n e  i f  t h e  W .  G .  Krummrich p l a n t  was a  sou rce  

of t h e  c o n t a m i n a t i o n ,  s o i l  c o r e s  were t a k e n  on p l a n t  p r o p e r t y  f rom a l o c a t i o n  
be1 i e v e d  t o  be p a r t  o f  t h e  o l d  Dead Creek bed.  The bed on p l a n t  p r o p e r t y  had 
been l a n d f i l l e d ,  wh i ch  r e q u i r e d  t h e  c o r e s  t o  be t a k e n  12-1 9 f e e t  be low t h e  
p r e s e n t  s u r f a c e  l e v e l  . T h i s  s p e c i a l  s t u d y  r e p o r t s  t h e  r e s u l t s  o f  our a n a l y s i s  
o  f t h e  so i 1  c o r e s  f o r  PCBs . 

SUMMARY - 

Seven s o i l  c o r e s  were s e c t i o n e d  by d e p t h  and a n a l y z e d  f o r  PCBs. C o n c e n t r a t i o n s  
r anged  f rom none d e t e c t e d ,  <1 ppm, t o  200 ppn w i t h  no c l e a r  p a t t e r n  o f  l e a c h -  
i n g  o r  m i g r a t i o n .  Because t h e s e  c o n c e n t r a t i o n s  a r e  s i g n i f i c a n t l y  l o w e r  t h a n  
mos t  o f  t h e  s o i l  samples f r o m  t h e  Dead Creek s i t e ,  t h e  1. G. Krummrich p l a n t  
does n o t  appear  t o  be t h e  m a j o r  s o u r c e  o f  c o n t a m i n a t i o n .  

DETA I LS 

Sampl i n p  

Core sampl es were t a k e n  by  Shannon & W i l  son, I n c . ,  Geo techn i ca l  C o n s u l t a n t s  . 
Seven c o r e s  i n  s t a i n l e s s  s t e e l  t u b e s  and  an  a d d i t i o n a l  sample i n  a  g l a s s  j a r  
were r e c e i v e d  by  t h e  Env i r onmen ta l  A n a l y s i s  Group on 1 /21 /81  . Our sample l o g  
numbers, d e s c r i p t i o n ,  and c o n d i t i o n  o f  t h e  t u b e s  as  r e c e i v e d  a r e  l i s t e d  i n  
T a b l e  I. Samples 1012101 and  1012102 were t a k e n  f r o m  l o c a t i o n s  t h a t  " c o u l d  
n o t  p o s s i b l y  be con tam ina ted "  and . se r ved  as  s a m p l i n g  and  a n a l y s i s  b l a n k s .  

A;1 o f  t h e  t ubes  had l a r g e  gaps t h a t  d i d  n o t  c o n t a i n  any  s o i l .  Two a d d i t i o n a l  
samples i n  g l a s s  j a r s  were r e c e i v e d  on  1 /26 /81  . Sampl e  101 2601 was r e p o r t e d  
t o  be t h e  m i d d l e  s e c t i o n  o f  c o r e  10121 05 and sample 1012602 was r e p ~ r t e d  t o  
be t h e  b o t t o m  s e c t i o n  o f  c o r e  1012103. 

A l l  o f  t h e  c o r e s  were d i v i d e d  i n t o  t h r e e  6-8" s e c t i o n s  and  l a b e l e d  TOP, MIDDLE, 
and  BOTTOM. (Tops o f  t h e  s t a i n l e s s  s t e e l  t u b e s  had h o l e s  d r i l l e d  i n  t h e  s i d e s . )  
The samples were a i r  d r i e d  and  p rocessed  a c c o r d i n g  t o  s t a n d a r d  o p e r a t i n g  p r o -  
cedu re  ( 3 ) .  

A l l  o f  t h e  s o i l s  were a n a l y z e d  f a r  PCBs by  GC/MS u s i n g  a  v a l i d a t e d  a n a l - y t i c a l  
method ( 4 ) .  



RE8 ULTS 

The r e s u l t s  f o r  t h i s  s t u d y  a r e  c o n t a i n e d  i n  Tab le  11. The concen t ra t . i ons  were 
c a l c u l a t e d  i n  ppm ( ~ g / g )  on a  d r y  w e i g h t  b a s i s .  The "none d e t e c t e d "  l e v e l  
(.; 1 ppm) i s  t h e  l o w e s t  l e v e l  a h h i c h  t h e  a n a l y t i c a l  method was v a l i d a t e d .  Num- 
b e r s  i n  pa ren theses  a r e  be low t h e  l o w e s t  v a l i d a t e d  l e v e l  b u t  do r e p r e s e n t  
aos i  t i v e  d e t e c t i o n  o f  PCBs. 

3 n l y  a b o u t  h a l f  o f  t h e  s o i l  samples c o n t a i n e d  measu rab le  l e v e l s  o f  PCBs. Because 
o f  t h e  p o o r  c o n d i t i o n  o f  t h e  c o r e s  (gaps  and empty s e c t i o n s )  i t  i s  d i f f i c u l t  t o  
draw c o n c l u s i o n s  a b o u t  PCBs l e a c h i n g  t h r o u g h  t h e  s o i l .  However, t h e r e  does n o t  
ieem t o  be any  s y s t e m a t i c  i n c r e a s e  o r  dec rease  o f  c o n c e n t r a t i o n  as a  f u n c t i o n  
o f  d e p t h .  

:n compar ing  t h e s e  r e s u l t s  t o  e a r l i e r  samples f rom t h e  Dead Creek s i t e ,  seven 
o f  t h e  e l  even Dead Creek s o i l s  had h i g h e r  1  eve1 s  o f  PCBs ( r a n g i n g  f r o m  1  . 2  t o  
65 t i m e s  h i g h e r )  t h a n  t h e  mos t  con tam ina ted  s o i l  f r o m  t h e  Krummrich p l a n t .  
- h e r e f o r e ,  i t  appears  t h a t  t h e  Krummrich p l a n t  i s  n o t  a  sou rce  o f  PCB con tam i -  
p a t i o n  f o r  t h e  Dead Creek s i t e .  

QUALITY ASSURANCE 

Two o f  t h e  s o i l  samples, 1012103 TOP and 1012106 M I D ,  were a n a l y z e d  i n  t r i p l i -  
c a t e .  P r e c i s i o n  was 61% and 74% r e s p e c t i v e l y ,  c a l c u l a t e d  as r e l a t i v e  s t a n d a r d  
d e v i a t i o n .  The poor  p r e c i s i o n  i s  due  t o  t h e  v e r y  l o w  l e v e l s  o f  PCBs found i n  
t h o s e  two s o i l  samples. 

Accuracy  ( r e c o v e r y )  was e v a l u a t e d  b y  s p i k i n g  t h e  s o i l  samples w i t h  known amounts 
o f  A r o c l o r @  1242 and  1254. R e s u l t s  o f  t h e  s p i k i n g  expe r imen t s  a r e  shown i n  
Tab le  111. 

No PCBs were d e t e c t e d  i n  a n y  o f  t h e  subsampl es f r o m  e i t h e r  o f  t h e  two b l a n k  
sampl es, 101 21 01 and  101 21 02. 

MCO 0 3 ~ 3 7 0 9  



Table I. D e s c r i p t i o n  o f  S o i l  samples f rom W .  G .  K r u m r i c h  P l a n t  
-- - - -- - -- - -- - -- - - 

Environmental  Sampl e  
A n a l y s i s  Log No. D e s c r i p t i o n *  C o n d i t i o n  - --- o f  - - Tube as Received -- - - - - 

1012101 B o r i n g  #4 #1 12-13.5 '  t o p  10.5" empty 

10121 02 B o r i n g  #4 #2 15-17'  t o p  7.5" empty 

10121 03 B o r i n g  8-1 #1 12-14'  t o p  4" empty, bot tom 15.5"  empty 

101 21 04 B o r i n g  B-1 12 15-17'  t o p  5" empty, bottom 15.5"  empty 

B o r i n g  B-2A #1 12-14.5'  t ube  comp le te l y  empty except  f o r  2 "  p l u g  d t  

t o p  and 2" p l u g  a t  bot tom 

10121 06 B o r i n g  8-28 #2 15-17'  t o p  8" empty 

101 21 07 Glass j a r  8-3 #1A 15-16.5 '  - 

101 21 08 B o r i n g  8-3 #2 17-1 9 '  t o p  7.5 empty 

101 2601 Glass j a r  828-1 12-14' - 

1  01 2602 Glass j a r  B1-1 12-14 '  

* A l l  bo r i ngs  3 "  0 .d .  and 30" l o n g  except  f o r  sample 1012105 wh ich  was 36" l o n g .  



T a b l e  11. C o n c e n t r a t i o n s  i n  ppn o f  2CBs i n  S o i l s  f r om  W .  G .  K r u r r r n r i c ~  P l a n t .  

Sampl e Number PCBs ( C l  z t o  C1? riomol ogs )  

10121 01 TOP - N D 
M I  DDLE - Y D 
BOTTOM N D 

101 21 02 TOP 
MIDDLE - 
BOTTOM 

' 0121 03 TOP 
MIDDLE 

101 2602 BOTTOM. 

1012104 TOP 
M I  CDLE 
BOTTOM 

10121 05 TOP 
1 01 2601 MIDDLE 
1012105 BOTTOM 

( 0 . 8 )  
N D 

no sample 

101 2106 TOP 
4 S T -  2 r ( 0 . 7 )  

MIDDLE 12 
BOTTOM N D 

I 
J 11'19 q 1  z , . y -  c c  1012108 TOP cb 25 

200 
M I  DDLE 11 
BOTTOM ( 0 . 6 )  

ND - None d e t e c t e d ,  i o w e s t  v a l i d a t e d  1 eve1 = 1 ppn. 
HCO 0323711 

( ) Numbers i n  pa ren theses  r e p r e s e n t  p o s i t i v e  d e t e c t i o n  o f  PCBs, however,  
p r e c i s i o n  and r e c o v e r y  v a l u e s  have n o t  been e s t a b l i s h e d  f o r  t h e  method 
a t  t h e s e  l e v e l s .  



r -  - 1  ^ -  . - 
:--.j 1 - _ _ -  
r a s e  

Tab1 e 111. Recovery o f  PCBs f rom S o i l s  

So i 1 S p i k i n g  Leve l  (ppm)  o f  
Samp'l e A r o c l o r @  1242 and 1254 % Recovery 

10121 03 TOP 2 6 1 

I01 21 06 M I D  1 0  5 6 

101 21 06 TOP 100  6 6 
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Monsanto 

F R O M  

W A U E  - L O C I -  ON PHONE,  C.  S u l l i v a n  - W G K - _ _ - -  - p- - --- -- - - - - 

DATE January 26, 1981 

S U B J E C T  S o l  L SAMPLES 

TO : Dick S i n i s e  

Sample bo r ings  were taken south of Department 245 between sewer box 2-T 
and 2-5 on F i f t h  S t r e e t .  The f i r s t  b o r i n g  was taken on 1-19-81 a t  
10:OO a.m., 25 f e e t  west o f  sewer box 2-T. A sample was c o l l e c t e d  a t  the 
12 t o  I S  f o o t  l e v e l  and another a t  the  I S  t o  17  f o o t  l e v e l .  

The second b o r i n g  was taken 4 5  f e e t  west o f  sewer box 2-T.  On t h i s  
second ho le ,  problems developed t h a t  caused us t o  make t h r e e  separate 
Sor ings b e f o r e  we cou ld  o b t a i n  a sample. The o n l y  l e v e l  we c o l l e c t e d  
3 sample was a t  the I5 t o  17 f o o t  l e v e l  on the t h i r d  b o r i n g .  Water was 
Found a t  the  I1 f o o t  l e v e l  a long w i t h  loose m a t e r i a l  ( cha t ,  c i nde rs ,  and 
;and) which caused m a t e r i a l  no t  t o  c o l  l e c t  i n  sampling tubes. 

The t h i r d  b o r i n g  was taken 4 f e e t  eas t  o f  sewer box 2-S. We encountered 
:he sample problems h e r e  ar w e  %i.d nan tL%& c 3 v ~ - m ~  tnrr'ing. 7'ne on'ly sample 
u e  c o l l e c t e d  was a t  t h e  15 t o  1 7  f o o t  l e v e l  which looked l i k e  sand and 
I l ay .  

The f o u r t h  sample was c o l l e c t e d  a t  the  southwest borner  o f  BZ storeroom. 
No problem w i t h  r e t r i e v i n g  sample wh ich  conta ined m o s t l y  sand and some 
s i l t .  Water was found a t  t he  16 f o o t  l e v e l  bu t  presented no problems. 

At tached i s  a copy o f  t h e  d r i l l i n g  d a t a  f rom Shannon & Wilson, Inc.  

d g 

Attachment 

C .  S u l l i v a n  
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3 q e  : 

MEASURE!IENT OF S E L E C T E D  CHEMICALS I N  SOIL FROM THE DEAD C 2 E E K  S I T E  
N .  G .  K R U M M R I C H  PLANT SAMPLINGS 

~ o l l o w i n g  med~a reports and  subsequent I l l ino i s  E P A  concern about the hazardous 
chemicals a t  the Dead Creek s i t e  near Sauget, I l l i no i s ,  personnel from Ilonsanto's 
W G .  Krumnrich Plant sampled several areas a t  the s i t e .  Samples were submitted 
to E n v i  ronrnental Sciences for  cnaracteri zation . Monsanto ' s  concerns about the 
s  t e  arose from reports of  h i g n  levels  of polychlorinated biphenyls and ?has- 
?horss, as we1 1 as the reported presence of other chemi cal s ,  and  the prox imi  ty 
o '  tne s i t e  t o  the Krumnrich Plant. These samples were taken t o  give Monsanto 
opportunity to confirm the reported levels found i n  e a r l i e r  samplings by the 
I l l ino i s  €PA.  I n  addition to polychlorinated biphenyls and phosphorus, several 
other "families" of chemicals were measured t o  t ry  to identify or eliminate 
qcssible sources o f  the chemicals a t  the s i t e .  

SLMMARY 

E i g n t  sediment sampl es were taken on August 29 ( 1  ) , September 1 5  ( 2 )  , and 
September 18 ( 5 ) ,  1980 by Monsanto W .  G .  Krumnrich plant representatives. 
The samples were transferred to  our laboratory for analysis. The samples 
dere analyzed for  polychlorinated biphenyls, elemental phosphorus, cnloro- 
benzenes, chlorophenol s ,  phosphate e s t e r s ,  and metal s  ( inc 1 uding arsenic: and 
ingrganic phosphorus). No elemental phosphorus was detected i n  any 3 f  the  
s a ~ p l e s ,  which implies that phosphorus i s  not responsible for  the "smoking 
earth" reported a t  the s i t e .  Varying amounts of the organic chemica:~ a n d  
metals were measured i n  the soil  samples. The resul ts  clearly indicate non- 
uniform contamination a t  the Dead Creek s i t e .  

HLO 0 3 . 2 3 7 2 ~  
Sampl i n g  

The eight soil samples were collected by Monsanto bi. G .  Krumnrich plant 
pe r  s  o n n e  1 . The Monsanto sampl es were transferred to the Envi ronmental 

Analysis Group. I n  our laboratory, the sediment samples were handled accord- 
i ng t o  Standard Operating Procedure (S3P) EAN-80-SOP-6, Homogeni zing , Suodi v i  - 
d i n g  and Preserving Sediment Samples. Portions of the soil  samples were 
transferred t o  Applied Sciences fo r  the determination of metals and arsenic. 

Analytical Procedures 

The eight soil  samples were analyzed for  a  variety of  chemicals using establ ishea 
procedures or methods developed and val i dated for  the chemicals of in teres t  i n  
s o i l .  The following l i s t  tabulates the methods which were used. 



Ana:yte Method Yo. T I  t l e  

301 ! ch lo r i na ted  ES-80-M-23 De te rm ina t i on  o f  ? o l y c h l o r i n a t e d  S ipheny ls  
3 i  2henyl s  i n  S o i l  and Sediment 

i:hl o r i  na ted  ES-80-M-29 Determi n a t i o n  o f  C h l o r i n a t e d  Benzenes i n  
Benzenes S o i l  and Sediment 

C h l o r i n a t e d  ES-80-M- 30 De te rm ina t i on  o f  C h l o r i n a t e d  Phenols i n  
Phenols S o i l  and Sediment 

El emental ES-80-M-24 Determi n a t i o n  o f  Elemental Phosphorus ( 2 - )  
Phosphorus (P4 ) i n  S o i l  and Sediment 

Fhosphace ES-80-M-5 De te rm ina t i on  o f  Group I Compounds i n  
Es te rs  Sediments. . . 

Meta ls  Ref .  1,  2 I n d u c t i v e l y  Coupled Plasma ( ICP)  . . 
Method f o r  Trace Element Ana lys i s  of 
Water and Wastes 

A rsen ic  Ref .  3  Methods f o r  Chemical A n a l y s i s  of Water 
and Wastes - A rsen ic  

A l l  d e t e r m i n a t i o n s  were c a r r i e d  o u t  i n  s t r i c t  accordance w i t h  these methods, 
except  t h a t  t h e  p o l y c h l o r i n a t e d  b i p h e n y l s  , c h l o r i n a t e d  benzenes and phosphate 
e s t e r s  were measured i n  e x t r a c t s  f rom a c i d i f i e d  samples t o  f a c i l i t a t e  de te rm i -  
n a t i o n  o f  c h l o r i n a t e d  phenols i n  t h e  same e x t r a c t s .  

Resu l t s  

The a n a l y t i c a l  r e s u l t s  f o r  t h i s  s tudy  a r e  t a b u l a t e d  i n  Tables I - V I .  Each t a b l e  
c o n t a i n s  t h e  r e s u l t s  f o r  a l l  of t h e  samples f o r  a  s p e c i f i c  group o f  compounds. 
A;1 r e s u l t s  f o r  t h e  s o i l s  a r e  i n  ppm ( p a r t s  pe r  m i l l i o n  o r  u g / g ) .  I n  gene ra l ,  
t h e  s t a t e d  d e t e c t i o n  l i m i t s  a r e  the  l owes t  l e v e l  a t  which a  g i v e n  measurement 
was v a l i d a t e d .  Leve l s  which a r e  a p p a r e n t l y  r e a l ,  b u t  which a r e  below t ? e  v a l i -  
dated d e t e c t i o n  1  i m i  t a r e  presented i n  parentheses.  

Q u a l i t y  Assurance nco O ~ L A ~ L ~  

The q u a l i t y  assurance r e s u l t s  ( i  .e.,  r ecove ry  and p r e c i s i o n  e v a l u a t i o n s )  f o r  
these samples have been compi led  a long  w i t h  those of s i m i l a r  samples ana lyzed 
c o n c u r r e n t l y .  These r e s u l t s  a r e  r e p o r t e d  i n  Spec ia l  Study ES-80-SS-27, Measure- 
n e n t  o f  Se lec ted  Chemicals i n  S o i l  f rom t h e  Dead Creek S i t e  - Qua1 i t.j Assurance. 

REFERENCES 

I .  Methods f o r  Chemical A n a l y s i s  o f  Waters and Wastes, EPA-600/4-79-020, 
page: Me ta l s  - 6, S e c t i o n  4 ,1  .3.  

2 .  Federal  Regi s t e r  , Vol . 44, No. 233, December 3,  1979. 

3 .  Methods f o r  Chemical A n a l y s i s  o f  Waters and Wastes, EPA-600/4-79-020, 
Method 206 - A rsen ic ,  pages: 206.2-1 t o  206.5-2. 



TABLE I .  PPM LEVELS OF PCBs AND ELEMENTAL PHOSPHORUS ( P 4 )  I N  DEAD CREEK S O I L  SAMPLES 

I 3 L 1 r, b 7 i 
-L-- 4 

ES LOG NO. 0091541 0091542 0091543 0091907 0091908 0091909 0091911 004170 sfL L?/i'.ld DATE SAMPLED 8/29/80 9/15/80 9/15/80 9/18/80 9/18/80 9/18/80 9/18/00 4/1 80 
LOCAT I ON 100 ' North 300' # 9 # 10 # 1 1  # I 4  H I  5 Sol1 B l a r l k  

f roll1 S t a r t  from , Mo. U O ~ ~ O I I I S  
Judi th  L n .  s t a r t  St .Ct iar les  ,MO. 

-- - 

s p PCB's (Clz t o  2 9 5000 190 4600 150 7 30 400 2 80 ND ;1 
C16 HOIIWIO~S)  

PQ ND <1 ND<l ND<1 ND<l NDc1 ND 1 N0.l NO'.) NO--1 

$ 
l 
2 
\ 

9 
1 
e # 



TABLE 11.  PPM LEVELS OF CHLOROBENZENES IN DEAD CREEK SOIL SAMPLES A ------ - -- - -- 
\ 

ES LOG NO. 0091 541 0091542 0091543 0091907 0091908 0091909 0091910 0091911 0041701 
DATE SAMPLED 8/29/80 9/15/80 9/15/80 9/18/80 9/18/80 9/18/80 9/18/80 9/18/50 4/16/80 

LOCATION 100' North 300 ' #9 # 10 #1 1 5114 dl5 501 l Ljla~lk 
from S ta r t  from Mo. Bot ton15 
Jud i th  Ln. s t a r t  -- 5 t . Ctra r.jg2 +Mu. 

MONOCHLOROBENZENE N A N A N A (0.9) 2.0 (0.2) IJD< 1 (8.1 ) N D c l  

P-DI CHLOROBENZENE N A N A N A 3 4 4 .O 3 .4  2 . 5  (0 .7)  N D i l  
P 

0-DICHLOROBENZENE N A N A N A 14 (0.5) 1.1 2.3 (0 .2 )  NU. I 

TR1 CI1LOROBENZENES ( 3)  NA IJA a N A 22 2 . O  5.3 3.5 1.1 NU-I 

TETRACHLOROBENZENES ( 3 )  N A N A N A 4 .O (0.5) 2.1 (0.7) (0 .6 )  NU- l 

8 PENTACHLOROBENZENE N A N A N A ND<1 ND<l ND<1 ND<1 ND - 1 NU. I 

HEXACHLOROBENZENE 
"il 

N A N A N A ND<l ND<l ND<1 ND< l  ND < 1 N11.l 

5 
\ 

NA = Not  Analyzed 

( ) Values i n  parentheses are below the  va l ida ted  detect ion l i r n i  t. However, they represent l eve l s  detected 
w i t h  a SIN .2.5 and can be considered semi-quant i ta t ive.  

L! 
!? 
;4 

L , ? & F Z F Q  03H 



TABLE 111 .  PPM LEVELS OF CHLOROPHENOLS I N  DEAD C&K S O I L  SAMPLES 

ES LOG NO. 0091 541 0091542 0091543 0091907 0091908 0091909 0091910 0091911 0041701 
DATE SAMPLED 8/29/80 9/15/80 9/15/80 9/18/80 9/18/80 9/18/80 9/18/80 9/13/80 4/16/80 

Nor th  #9 # l o  # I 1  #14 #15 S o i l  Bldnk 
from S t a r t  f r o n ~  Mo . Bo t to1115 

8 ANALYTE J u d i t h  Ln. s t a r t  S t u , M  

$ 0-CHLOROPHENOL N A N A N A 17 ND<1 1.7 ND<l ND < 1 
P 

ND.1 

P-CHLOROPHENOL N A N A N A 20 ND < 1 1.7 1.4 ND,1 NU-1 

2 .I-DICHLOROPHENOL N A N A N A 4.6 ND<1 NO < 1 ND<l NO < 1 ND-1 

PENTACHLOROPHENOL N A N A N A 3 2 ND<1 1.1 ND < 1 NDc1 NDs- l 
$ 
$ NA = Not analyzed 

( ) Vdlues i n  parentheses a re  below t h e  v a l i d a t e d  d e t e c t i o n  l i f n i t .  However, they represent  l e v e l s  detected 
w i t h  a S/N >2.5 and can be considered semi -quan t l ta t l ve .  

Q 
\\ 



TABLE I U .  PPM LEVELS OF PHOSPHATE ESTERS I N  DEAD CREEK SOIL SAMPLES - -- 
\- 

ES LOG NO. 0091541 0091542 0091543 0091907 0091908 0091909 0091910 0091911 0041701 
DATE SAMPLED 8/29/80 9/15/80 9/15/80 9/18/00 9/18/80 9/18/80 9/18/80 9/18/80 4/16/80 

LOCATION 100' Nor th  300 ' #9 #10 #11 #14 # I 5  S o i l  Bldrrk 
from S t a r t  from Mo . Bo t t ol115 
Judi  t h  Ln. s t a r t  - S t  .Charlcs,MO 

8 DIBUTYLPHENYL ND<1 ND<100 ND<10 60 ND<1 ND c 1 1 . O  ND (1 ND<l 
PHOSPHATE 

s BUTYLDIPHEWYL N A N A N A ND<1 ND < 1 ND.1 ND<l ND<l ND<1 
PHOSPHATE 

2-ETHYLHEXYLDIPHENYL 3.5 17 11 . ND<l ND<l 1 .O (0 .5 )  ND-1 ND-1 
PHOSPHATE 

8 ISODECYLDIPHENYL 
PHOSPHATE 

Ti 

" Dl-I-BUTYLPHENYLPHENYL N A N A N A ND<I ND < 1 ND<1 ND<1 ND<l ND<l 
% PHOSPHATE 

NONYLPHENYLDIPHENYL ND <2 ND<200 ND<20 ND<1 1 . O  ND<l ND<1 ND.1 ND.1 
PHOSPHATE 

P 
CUMYLPHENYLDI PHENYL ND<1 ND < lo0  ND<lO 2.6 2 . 4  2 4 2 . 2  2 . 6  ND 1 ! I  I "  

w c ,  I 

PHOSPHATE I13 I 
1lJ ( 1 )  

L - ' C c ? f Q  87iJ C,  - 0,  1 

4 C 3 

il NA = N o t  analyzed ( /?  
I 

+ 4  
( ) Values i n  parentheses are  below t h e  v a l i d a t e d  d e t e c t i o n  l i m i t .  tiowever, they represent  l e v e l s  detected 

n w i t h  a S/N >2.5 and can be considered senr i -quan t i ta t i ve .  



TABLE V .  ilPt.i LEVEL2 DF HETALS I N  3 i A L  L i t t i K  501L LAMt'LiS 
\ 

- -- 

E S  LOG NO. 0091541 
DATE SAMPLED 8/29/80 

LOCATION 100 ' 
from 

ANALY TE Jud i th  L n .  

SILVER 1 7  

ALUMINUM P 2 300 

0091 542 
9 /  15/80 
N o r t h  
S t a r t  

0091 543 
91 15/80 
300 ' 
f roll1 
s t a r t  

3.3 

004 1 701 
4/16/HO 
Soil  Bldrik 
Mo . Bo t t o~~r s  
St.Charles ,MU. 

a BARIUM 

BERYLLIUM 

8 BORON 
'Ti 

8 CALCIUM 

CADMIUM 
b i  

COBALT 

CHROMIUM 

COPPER 

IRON 

HAGNESIUM 

MNGANESE 

HOLY BDENUM 

SODIUM 

NICKEL 

' LEAD 1000 

PHOSPHORUS 
1 

4400 

# ANTIMOIIY 
0 
t 130 

cC 

P 
SIL ICON 

R T I N  

STRONTIUM -d 
b ,  64 

' .J (t 

i TITANIUM 49 

VANADlUM 

ZINC 

AILSENIC (By AA) N/\ 

NA N o t  d r ~ n l  yzcd 



TABLE V I .  SUMMARY OF PHOSPHORUS CONTENT (PPM) OF DEAD CREEK SOIL $AMPLES - - - - - - - - 

\ 
ES LOG NO. 0091541 0091 542 0091543 0091907 0091908 0091909 0091 910 009191 1 0041 701 

DATE SAMPLED 8/29/80 9/15/80 9/15/80 9/18/80 9/18/80 9/18/80 9/18/80 9/18/80 4 / 1 6 / t J O  
LOCAT ION 100 ' N o r t h  300 ' # 9 # 10 11 1 #14 k'15 S o i  1  Ularrk  

f rom S t a r t  f r o n ~  Mu. Uo t tollis 
ANALYTE Judi t h  Ln. s t a r t  --- S t  . C t ~ r - u  

P - ELEMENTAL* 
By GC/MS 

P-INORGANIC 9 

By I C P  

TOTAL PHOSPtlATE 
ESTERS,  By GCIMS 
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MEASUREMENT OF SELECTED CHEMICALS I N  SOIL FROM THE 9EAD CREEK SITE 
ILLINOIS EPA SPLIT SAMPLES 

I?JTRODUCT ION 

F o l l o w i n g  media r e p o r t s  and subsequent I l l i n o i s  EPA concern about  hazardous 
chemicals a t  t h e  Dead Creek s i t e  near  Sauget, I 1  1 i n o i s ,  personnel  f rom Mon- 
s a n t o ' s  W .  G. Krumnr ich P l a n t  and t h e  I l l i n o i s  EPA sampled seve ra l  areas 
a t  t n e  s i t e  and s p l i t  t h e  samples. The Monsanto samples were s u b m i t t t e d  t o  
Environmental  Sciences f o r  c h a r a c t e r i z a t i o n .  Monsanto's concerns about t h e  
s i t e  a rose f rom r e p o r t s  o f  h i g h  l e v e l s  of p o l y c h l o r i n a t e d  b ipheny l s  and 
pFos?horus, as we1 I as t n e  r e p o r t e d  presence of o t h e r  chemicals,  and the  
p r o x i m i t y  o f  t h e  s i t e  t o  t h e  Krummricn P l a n t .  These samples were taken t o  
g i v e  bo th  Monsanto and t h e  I 1  1  i n o i s  EPA o p p o r t u n i t y  t o  c o n f i r m  t h e  r e p o r t e d  
l e v e l s  found i n  e a r l i e r  sampling's by t h e  I l l i n o i s  EPA. I n  a d d i t i o n  t a  p o l y -  
c h l o r i n a t e d  b i p h e n y l s  and phosphorus, seve ra l  o t h e r  " f a m i l i e s "  ~f chemicals 
were measured t o  t r y  t o  i d e n t i f y  o r  e l  i m i n a t e  p o s s i b l e  sources o f  t he  chemi- 
c a l s  a t  t h e  s i t e .  

Three sediment samples and one w e l l  water  sample were taken on October 2,  1980 
by  Monsanto and IEPA r e p r e s e n t a t i v e s .  The Monsanto samples were t r a n s f e r r e d  
t o  o u r  l a b o r a t o r y  and ana lyzed f o r  p o l y c h l o r i n a t e d  b ipheny l s ,  e lemental  phos- 
phorus,  c h l  orobenzenes , c h l  orophenol  s  , phosphate e s t e r s ,  and metal  s i i n c l  u d i  ng 
a r s e n i c  and i n o r g a n i c  phosphorus) .  No e lementa l  phosphorus was de tec tea  i n  
any of t he  samples, which i m p l i e s  t h a t  phosphorus i s  n o t  r e s p o n s i b l e  f o r  t h e  
"smoking e a r t h "  r e p o r t e d  a t  t h e  s i t e .  I n  a d d i t i o n ,  no o r g a n i c  chemicals were 
detec-d above t h e  d e t e c t i o n  l i m ~ t s  i n  t h e  we17 water  sample. However, vary -  
i n q  amounts o f  t h e  o r g a n i c  chemicals and me ta l s  were measured i n  t n e  s o i l  
samples . One sampl e  con ta ined  h i g h e r  1  eve1 s  o f  ~ o l y c h l  o r i  na ted  b i  phenyl s  and 
o t h e r  o r g a n i c  compounds, w h i l e  t h e  o t h e r  two samples con ta ined  h i g h e r  l e v e l s  
o f  me ta l s .  The r e s u l t s  c l e a r l y  i n d i c a t e  non-un i fo rm con tamina t i on  a t  t ne  
Dedd Creek s  i t e  . 

DE'A ILS 

The t h r e e  s o i l  and one water  samples were c o l l e c t e d  by Monsanto W .  G .  Krummr;cn 
p l a n t  personnel  and IEPA personnel  and s p l i t  a t  t h e  s i t e .  The Monsanto samples 
were t r a n s f e r r e d  t o  t h e  Environmental  A n a l y s i s  Group. I n  o u r  l a b o r a t o r y ,  t h e  
sediment samples were handled acco rd ing  t o  Standard Opera t i ng  Procedure (SOP) 
EAN-80-SOP-6, Homogenizing, S u b d i v i d i n g  and P rese rv ing  Sediment Samples. Por- 
t i c n s  o f  t h e  s o i l  samples were t r a n s f e r r e d  t o  A p p l i e d  Sciences f o r  t h e  de te rm i -  
n a t i o n  of me ta l s  and a r s e n i c .  



A n a l y t i c a l  Procedures 

Ths t n r e e  s o i l  samples were analyzed f o r  a v a r i e t y  of chemicals u s i n g  e s t a b l i s h e d  
sr3cedures o r  methods developed and va i  i d a t e d  f o r  t h e  chemicals o f  i n t e r e s t  i n  
s o i l .  The f o l l o w i n g  l i s t  t a b u l a t e s  t n e  methods dh i ch  were used. 

.An.j 'yte - Method No. T i t l e  

P o l y c h l o r i n a t e d  ES-80-M-28 De te rm ina t i on  o f  P o l y c h l o r i n a t e d  B ipheny ls  
i 3 i  pnenyl  s  i n  S o i l  and Sediment 

Ch i o r i  na ted  ES-80-M-29 De te rm ina t i on  o f  C h l o r i n a t e d  Benzenes i n  
3enzenes S o i l  and Sediment 

Ch' o r i n a t e d  ES-80-M-30 De te rm ina t i on  o f  C h l o r i n a t e d  Phenols i n  
;'heno 1 s  S o i l  and Sediment 

Elemental ES-80-M-24 
Fhosphorus (P,) De te rm ina t i on  o f  Elemental Phosphorus (P, j 

i n  S o i l  and Sediment 

Phosphate Es te rs  ES-80-M-5 De te rm ina t i on  o f  Group I Compounds i n  
Sediments . . . 

Meta 1  s  

A rsen i c  

Ref .  1, 2 I n d u c t i v e l y  Coupled Plasma ( I C P )  . . 
Method f o r  Trace Element A n a l y s i s  o f  
Water and Nastes 

Ref. 3 Methods f o r  Chemical Ana lys i s  o f  Water 
and Wastes-Arsenic 

A l l  d e t e r m i n a t i o n s  were c a r r i e d  o u t  i n  s t r i c t  accordance w i t h  these methods, 
except  t h a t  t h e  p o l y c h l o r i n a t e d  b i p h e n y l s ,  c h l o r i n a t e d  benzenes and phosphate 
e s t e r s  were measured i n  e x t r a c t s  frdm a c i d i f i e d  samples t o  f a c i l i t a t e  d e t e r -  
m i n a t i o n  o f  c h l o r i n a t e d  phenols i n  t h e  same e x t r a c t s .  

The wa te r  sample was e x t r a c t e d  i n  accordance w i t h  SOP EAN-80-SOP-19, E x t r a c t i o n  
o f  S e m i v o l a t i l e  Organic Compounds f rom Water. The l e v e l s  o f  p o l y c h l o r i n a t e d  
b i p h e n y l s  and phosphorus were determined u s i n g  t h e  a n a l y t i c a l  c o n d i t i o n s  spec i -  
f i e d  i n  t h e  r e s p e c t i v e  method f o r  s o i l s  1  i s t e d  above. 

The a n a l y t i c a l  r e s u l t s  f o r  t h i s  s tudy  a r e  t a b u l a t e d  i n  Tables I - V I .  Each t a b l e  
c o n t a i n s  t h e  r e s u l t s  f o r  a l l  o f  t h e  samples f o r  a  s p e c i f i c  group o f  compounds. 
A1 1  r e s u l t s  f o r  t h e  s o i l s  a r e  i n  porn ( p a r t s  pe r  m i  11 i o n  o r  ug /g ) .  The r e s u l t s  
f o r  t h e  wa te r  sample a r e  i n  ppb ( p a r t s  p e r  b i  11 i o n ,  ng/g)  . I n  general  , t h e  
s t a t e d  d e t e c t i o n  l i m i t s  a r e  t h e  l o w e s t  l e v e l  a t  which a  g i ven  measurement was 
v a l i d a t e d .  Leve ls  wh ich  a r e  a p p a r e n t l y  r e a l ,  b u t  which a r e  below t h e  va l - ! da ted  
d e t e c t i m  l i m i t  a r e  presented i n  parentheses.  



Qua1 i t y  Assurance 

Tie  qua1 i ty  assurance resul  t s  (i . e .  , recovery and precis ion eval ua t i ons )  f o r  
these  samples have been compiled along with those o f  s imi l a r  samples analyzed 
concurrent ly .  These r e s u l t s  a r e  reported in  Special Study ES-80-SS-27, Measure- 
ment o f  Selected ,:henticals in  Soil  from the  Oead Creek S i t e  - Q u a l i t y  Assurance. 

1 .  Methods f o r  Chemical Analysis of Waters and Wastes, EPA-600/4-79-020, 
?age: Metals-6, Section 4 . 1 . 3 .  

2 .  Federal Regis te r ,  Vol. 44, No. 233, December 3 ,  1979. 

3.  Methods f o r  Chemical Analysis of Waters and Wastes, EPA-600/4-79-020, 
Method 206-Arseni c , pages : 206.2-1 t o  206.5-2. 



TABLE I PPM LEVtLS OF PCBs - AND ELEMENTAL PHOSI'HORUS ( P b U N  DEAD CREEK - SOIL -- -- A AND W A T t R  SAblPLLS 
\I-- 

\ 
(Water ) 

ES LOG NO. 0100301 01 00303 0100305 0100307 004 1701 
DATE SAMPLED 10/2/80 10/2/80 10/2/80 10/2/80 4/ 16/80 

LOCAT I ON 40 yds south 268 paces 270 paces Well a t  Theresa's Soil Blat~k 
o f  Queeny Ave. south o f  south o f  Greenhouse, 101 Mo. Uottoms 
Center  of  Creek 0100301 01 00303 Walnut,  S a u q e t , l L .  St.Chdrles,MO. 

ANALY TE - -- - - - - -- 

PCB's (C12 t o  
C1, Homologs) 

p4 ND < 1 ND 1 ND < 1 ND I ppb NI) , 1 



TABLE i i .  - ;Pi4 . LEVELS -- O F  ~t11.uHOt l tNLtNt5  IN M A D  CHEEK S O I L  -- SAMPLES - -- - -- - - - - - - -- -- - -- - 

\-- - 
m 

? ES LOG NO. 01 0 0 3 0 1  0 1 0 0 3 0 3  0 1  0 0 3 0 5  004 1701 

B DATE SAMPLED 1 0 / 2 / 3 0  1 0 / 2 / 8 0  1 0 / 2 / 8 0  11 16/80 

% LOCAT I ON 4 0  yds south 2 6 8  paces 2 7 0  paces S o i l  Blank 
o o f  Queeny Ave. souttr o f  south o f  Mo . Dot ~OI I IS  

2 ANALYTE - -- -- - Center o f  Creek -- 0 1  0 0 3 0 1  -.._____- 0 1 0 0 3 0 3  s t .  W~,-__- -  
G 

2 MONOCtiLOROBENZENE ( 0 . 9 )  

H 

r P-DICHLOROBENZENE 3 7 0  

TRICt1LOROBENZENES ( 3 )  

TETRACHLOROBENZENES ( 3 )  

8 PENTACHLOROBENZENE NO ~1 
!2 

HEXACHLOROBENZENE ND < 1 

2 
N I  TROCHLOROBENZENES ( 0 -  . P - )  1 2 0  

\ 

% 

P ( ) Values i n  parentheses a r e  below the v a l i d a t e d  detection l i a l  t .  However, they represent  l e v e l s  de tec ted  
w i t h  a S / N  >2 .5  and can be considered s e ~ n i - q u a n t i t a t i v e .  

P 



ES LOG NO. 0100301 0100303 0100305 0 0 4  1 701 
DATE SAMPLED 10/2/80 10/2/80 10/2/80 4 /  16/80 

40 yds south 268 paces 270 paces Soil B l a n k  
o f  Queeny Ave. south of  south o f  Mo . Bo t to111s 

ANALY TE Center o f  -- Creek 0100301 0100303 5 t . k l p ~ & .  

P-CHLOROPHENOL 6 . 6  ND i l  ( 0 . 9 )  ND i l  

PENTACHLOROPHENOL 1 30 ND < I  1 . 8  ND . 1 

( ) Values i n  parentheses a r e  below the  va l ida ted  de tec t ion  l i m i t .  However, they represent l e v e l s  detected 
w i t h  a S/N >2.5 and can be co~isidcrct l  s r m i  -qudnLi t d t i v e .  



TABLE I V .  PPM LEVELS OF-PHOSPHATE ESTERS I N  DEAD CREEK SOIL SAMPLES 
<-- - - - 

ES LOG NO. 01 00301 01 00303 01 00305 
DATE SUlPLED 10/2/80 10/2/80 10 /2 /80  

LOCAT ION 40 yds s o u t h  268 paces 270 pdces 
o f  Queeny Ave. s o u t h  o f  s o u t h  o f  

ANALYTE Cen te r  -A o f  --.- Creek U100301 -- 01003U3 

ilU4 1 70 1 
41  16/80 

S o i l  Blank  
Flo . Bo t t o~ l l s  
S t .  Cha r l es .  M 

DIBUTYLPHENYL 
PHOSPHATE 

BUTYLDIPHENYL 
PHOSPHATE 

TR IPHEiiY L 
PHOSPHATE 

2-ETHYLHEXY LDI  PHENYL 
PHOSPHATE 

3 
3 ISODECYLDIPHENYL 

lri 
PHOSPHATE 

T-BUTYLPHENYLDIPHENYL 
PIiOSPHATE 

'. DI-T-BUTYLPHENYLDIPHENYL 8 PHOSPHATE 

2 NONYLPHENYLDI PHENYL 
2 

'I PHOSPHATE 

( I 

( ) Values i n  p d r c n t h e s e ~  a r e  be low t h e  v d l  i d d t e i t  d e t e c t i o n  11111i t .  However, t h e y  r e p r e s e n t  l e v e l s  d e t e c t e d  I 
I 1  

I7 w i t h  a S/N > 2 . 5  dnd cdn  be considered semi-qudntl t a t i v e .  1- 



TABLE V .  PPM LEVELS OF MCTALS I N  DEAD CREEK SOIL SAMfJLES 
K--- 

-----A ~ . - -- -- . . - -. - - -- - - - - - 
\ 

<\ ES LOG NO. 01 00301 01 (Id303 0100305 004 1 70 1 
\ DATE S.4MPLED 10/2/80 10/2/81) 10/2/80 4/ 16/80 
\ 30 yds sou t t~  26b pdce3 L I U  paces Sol l Blank 

o f  Queeny Ave. south o f  soutll  o f  Mo . Uo t tou~s 
Center  o f  Creek -- --- 0100301 0 100303 3 t  .Chdr-les ,MO. 

SILVER IJD \1 4 2 2 9 NO . 1 

ALUM I NUM 1400 5100 5300 5600 

BAR I UM 7 70 1200 1300 130 

BERYLLIUM 

BORON 

CALC IUM 

CADMIUM 

COBALT 

CHROMIUM 

COPPER 460 28,000 18,000 19 

I RON 4700 53,000 30,000 9900 

MAGNES I UM 460 2200 2000 2 300 

MANGANESE 29 170 110 510 

MOLYBDENUM 6 . 1  92 68 11 

SOD I UM 

NICKEL 

LEAD 1 80 2000 1600 5 i) 

PHOSPHORUS 2 500 13,000 9400 610 

ANT I MONY 13 240 160 29 

SILICON 

T I N  

STRONTIUM 

T I  TAN I UM 

VANADIUM 

A!?SFNIC (By A A )  2 1 U 40 5 5 5 



m 

? ES LOG NO. 01 00301 U100303 01 00305 0041 7U1 

F1 DATE SAMPLED 10/2/80 1 O/ 2 /  t30 10/2/80 
LOCAT ION 40 yds south 268 pdces 270 paces S o i l  Blank 

4/ 16/80 

8 
A o f  Queeny Ave. south of  south o f  Mo . Bo t toills - 
8 ANALYTE Center o f  Creek 0100301 0100305 S t  .Charles L.- MO l 
w 

ESTERS, By GC/MS 
TOTAL PHOSPtIATE 
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MEASUREMENT OF SELECTED CHEXICALS I N  SOIL FROM THE DEAD CREEK S:TE 
W .  G .  KRUMMRICH PLANT SAMPLINGS 

INTRODUCTION 

Fol lowing media r e p o r t s  and subsequent I 1  1  i n o i s  EPA concern about the hazardous 
chemicals a t  t h e  Dead Creek s i t e  near Sauget, I l l i n o i s ,  personnel from llonsanto s  
W .  G .  Krumnrich P l a n t  sampled severa l  areas a t  the  s i t e .  Samples were submit ted 
t c  Environmental Sciences f o r  c h a r a c t e r i z a t i o n .  Monsanto's concerns about the 
s i t e  arose from r e p o r t s  of h igh l e v e l s  of p o l y c h l o r i n a t e d  b ipheny ls  and phos- 
pPorus, as w e l l  as t h e  repor ted  sresence o f  o the r  chemicals, and the p r o x i m i t y  
o f  the  s i t e  t o  t h e  Krumnrich P l a n t .  These sampl es were taken t o  g i v e  Monsanto 
o p p o r t u n i t y  t o  con f i rm t h e  repor ted  l e v e l s  found i n  e a r l i e r  samplings by the 
I l l i n o i s  EPA.  I n  a d d i t i o n  t o  p o l y c h l o r i n a t e d  b ipheny ls  and phosphorus, several  
o the r  " f a m i l i e s "  o f  chemicals were measured t o  t r y  t o  i d e n t i f y  o r  e17minate 
poss ib le  sources of the  chemicals a t  t h e  s i t e .  

SUMMARY 

E i  3ht sediment samples were taken on August 29 (1 ) , September 15 ( 2 )  , and 
Se~tember  18 ( 5 ) ,  1980 by Monsanto N. G. Krumnrich p l a n t  rep resen ta t i ves .  
The samples were t r a n s f e r r e d  t o  ou r  l a b o r a t o r y  f o r  a n a l y s i s .  The samples 
were analyzed f o r  p o l y c h l o r i n a t e d  biphenyl  s, elemental phosphorus, ch lo ro -  
benzenes, chlorophenol  s, phosphate e s t e r s ,  and metals ( i n c l u d i n g  a rsen ic  and 
ino rgan ic  phosphorus). No elemental phosphorus was detected i n  any o f  tne  
samples, which imp1 i e s  t h a t  phosphorus i s  n o t  respons ib le  f o r  t h e  "smoking 
e a r t h "  repor ted  a t  the  s i t e .  Varying amounts of t h e  organ ic  chemicals and 
mecals were measured i n  t h e  s o i l  samples. The r e s u l t s  c l e a r l y  i n d i c a t e  non- 
un I form contaminat ion a t  the  Dead Creek s i t e .  

The e i g h t  s o i l  samples were c o l l e c t e d  by Monsanto W .  G. K r u n r i c h  p l a n t  
pe r s o  n n  e  1 . The Monsanto samples were t r a n s f e r r e d  t o  the  Environmental 

Analys is  Group. I n  ou r  l a b o r a t o r y ,  t h e  sediment samples were handled accord- 
i ng t o  Standard Operat ing Procedure (S3P) EAN-80-SOP-6, Homogeni z ing ,  Subdi v i  - 
d ing  and Preserv ing Sediment Samples. Por t ions  of the  s o i l  samples were 
t r a n s f e r r e d  t o  Appl ied Sciences f o r  t h e  determinat ion o f  metals and a rsen ic .  

A n a l y t i c a l  Procedures 

The e i g h t  s o i l  samples were analyzed f o r  a v a r i e t y  of chemicals us ing es tab l i shed  
procedures o r  methods developed and v a l i d a t e d  f o r  t h e  chemicals of i n t e r e s t  i n  
s o i l .  The f o l l o w i n g  l i s t  tabu la tes  t h e  methods which were used. 



Ana ly te  Method No. T i t l e  

?,]I j c n l o r i  na ted ES-80-'4-29 De te rm ina t i on  o f  P o l y c h l o r i n a t e d  Siphenyls 
3 j  ?henyl s  i n  S o i l  and Sediment 

C h l o r i n a t e d  ES-80-M-29 De te rm ina t i on  o f  C h l o r i n a t e d  Benzenes i n  
3enzenes S o i l  and Sediment 

C t i l o r i  na ted ES-80-M-30 De te rm ina t i on  o f  C h l o r i n a t e d  Phenol s i n  
Phenols S o i l  and Sediment 

E' emen t a  1  ES-80-M-24 De te rm ina t i on  3f  Elemental P h o s ~ n o r ~ ~ s  ( P L  ) 
Phosphorus (P ,  ) i n  S o i l  and Sediment 

Phosphate ES-80-M-5 De te rm ina t i on  o f  Group I Compounds i n  
Es te rs  Sediments. . . 

A rsen ic  

Ref .  1 ,  2  I n d u c t i v e l y  Coupled Plasma ( I C P ) .  . 
Method f o r  Trace Element Ana lys i s  o f  
Water and Wastes 

Ref .  3 Methods f o r  Chemical A n a l y s i s  o f  'dater  
and Wastes - A rsen ic  

A11 d e t e r m i n a t i o n s  were c a r r i e d  o u t  i n  s t r i c t  accordance w i t h  these methods, 
except  t h a t  t h e  p o l y c h l o r i n a t e d  b i p h e n y l s ,  c h l o r i n a t e d  benzenes and ~ h o s p h a t e  
e s t e r s  were measured i n  e x t r a c t s  from a c i d i f i e d  samples t o  f a c i l i t a t e  a e t e r n i -  
n a t i o n  o f  c h l o r i n a t e d  ~ h e n o l s  i n  t h e  same e x t r a c t s .  

Th. a n a l y t i c a l  r e s u l t s  f o r  t h i s  s tudy  a re  t a b u l a t e d  i n  Tables I - V I .  Each t a b l e  
con ta ins  t h e  r e s u l t s  f o r  a1 1  of t h e  samples f o r  a  s p e c i f i c  group o f  compounds. 
A1 1 r e s u l t s  f o r  t h e  s o i  1s a r e  i n  ppm ( p a r t s  p e r  mi 11 i o n  o r  g /g)  . I n  general  , 
t h e  s t a t e d  d e t e c t i o n  l i m i t s  a r e  t h e  l owes t  l e v e l  a t  which a  g i ven  measurement 
was v a l i d a t e d .  Leve l s  which a re  a p p a r e n t l y  r e a l ,  b u t  wn ich  a re  below t h e  v a l j -  
dated d e t e c t i o n  l i m i t  a r e  presented i n  parentheses.  

Qua 1  i t y  Assurance 

The  qua1 i ty assurance r e s u l t s  ( i  .e . ,  r ecove ry  and p r e c i s i o n  e v a l u a t i o n s )  f o r  
these samples have been compi led  a long  w i t h  those o f  s i m i l a r  samples analyzed 
c o n c u r r e n t l y .  These r e s u l t s  a r e  r e p o r t e d  i n  Spec ia l  Study ES-80-SS-27, Measure- 
ment of Se lec ted  Chemicals i n  S o i l  f rom t h e  Dead Creek S i t e  - Q u a l i t y  Assurance. 

REFERENCES 

1 .  Nethods f o r  Chemical A n a l y s i s  o f  Waters and Wastes, EPA-600/4-79-020, 
page: Me ta l s  - 6,  S e c t i o n  4 .1 .3 .  

2 .  Federal  R e g i s t e r ,  '101. 44, No. 233, December 3, 1979. 

3 .  Methods f o r  Chemi ca1 A n a l y s i s  o f  Waters and Wastes, EPA-600/4-79-320, 
Method 206 - A rsen ic ,  pages: 206.2-1 t o  206.5-2. 



) I N  DEAD CREEK SOIL SANPLES - .- 

\ 
ES LOGNO. 0091541 0091542 0091543 0091907 0091908 0091909 009191 1 0041 701 - 

DATE SAMPLED 8/29/80 9/15/80 9/15/80 9/18/80 9/18/80 9/18/80 9/18/80 41'1 6/80 
LOCATION 100' North 300' # 9 #10 # 1 1  #14 #15 Soil B l a n k  

f ro~n Start from Mo . Bo t t o i ~ ~ s  
Judi th L n .  start S t  .Ct iar les ,MU. 

ANALY TE - -- - A -- - - - - 

P C B ' s  (C12 to  
C16 Homologs) 



TABLE 11. PPM LEVELS OF CHLOROBENZENLS I N  DEAF CREEK SOIL SAMPLES - - --- - ___________-- -- 

m \E!y!iiD ~~~~z 0091542 0091543 0091907 0091908 0091909 0091910 0091911 
-? 9/ 15/80 9/15/80 9/ 18/80 9/ 18/80 9/ 18/80 9/ 18/80 9/ 18/30 

North 300 ' #9 # I 0  #11 #14 #15 

ANALYTE 
from S ta r t  from 
Jud i th  Ln. s t a r t  

8 
EONOCHLOROBENZENE I4A N A N A (0.9) 2.0 (0.2) NDc 1 (0.1) 

P-DI CHLOROBENZENE 
H 

0- D LCHLOROBENZENE 

004 1701 
4/ 16/80 
So i l  [ i l d ~ ~ h  
Mo . Bo t to1115 
5 t  . C t \ a r l e ~  ,MO- 

TRICIiLOROBENZENES ( 3 )  N A IJA N A 2 2 2.0 5.3 3.5 1 . 1  NO \ 1 

TETRACHLOROBENZENES (3)  N A N A N A 4.0 (0.5) 2.1 (0.7)  (0.6) NU, 1 

S 
PENTACHLOROBENZENE N A N A N A ND<1 ND<1 ND<l ND 1 ND-1 ND.-1 

HEXACHLOROBENZENE N A N A N A HDcl ND.1 ND<1 NDq1 NDil ND- 1 

'. 
p NA = Not Analyzed 

3 ( ) Values i n  parentheses are below the va l ida ted  de tec t ion  l in i  t. However, they represent l eve l s  detected 
w i t h  a S I N  >2.5 and can be considered semi-quant i ta t ive.  



TABLE 111 .  PPM LEVELS OF CHLOROPHENOLS I N  DEAD CREEK SOIL SAMPLES --- -- 

ES LOG NO. 0091541 0091 542 0091 543 0091 907 0091 908 0091 909 0091 91 0 0091 91 1 0041 /01 
DATE SAMPLED 8/29/80 9/15/80 9/15/80 9/18/80 9/18/80 9/18/80 9/18/80 9/ 18/80 4 /  16/80 

- 

LOCAT ION 100 ' Nor th  300 ' #9 #10 #11 #14 t 15 S o i l  U l i i t ~ k  
f r a n  S t a r t  f r o n ~  Mo . Uo t to1115 8 AWLYTE Judith Ln. s t a r t  S t . c h ~ k  ,MU* 

P-CHLOROPHENOL N A N A N A 2 0 NO < I 1.7 1.4 N i) .. 1 ND- 1 

PENTACHLOROPHENOL N A N A N A 3 2 ND <1 1.1 t.10<1 ND - 1 ND-1 

S 
NA = N o t  analyzed 

( ) Values i n  parentheses a r e  belolr~ t h e  v a l i d a t e d  d e t e c t i o n  l i m i t .  However, they represent  l e v e l s  de tec ted  
w i t h  a S I N  >2.5 and can be considered semi-quanti t a t i v e .  

4 
\ 



TABLE I V .  PPM l F V E l S  OF PHOSPHATE ESTERS !N DEAD CREEK SOIL SAMPLES --- -- -. 

ES LOG NO. 0091 541 0091542 0091543 0091907 0091908 0091909 0091910 0091911 0041701 
DATE SAMPLED 8/29/80 9/15/80 9/15/80 9/1U/OO 9/18/80 9/18/80 91 18/80 9/18/80 4/16/80 

LOCATION 100' Nor th  300 ' # 9 # 10 # I 1  #14 #15 S o i l  Blank 
f rom S t a r t  f rom Mo . Bo t to1115 
J u d i t h  Ln. s t a r t  S t  .Charles MO 

- -- - _ -L - - 

8 D l  BUTY LPHENY L ND<1 ND<100 ND<lO 60 ND<1 ND<l 1 .O ND .1 ND\I 
8 PHOSPHATE 

$ BUTYLDIPHENYL N A N A N A ND<1 ND<l ND ~1 ND < 1 ND<1 ND -1 
$ PHOSPHATE 
'Q 

TR,P"E,dYL 3 PHOSPHATE 

lSODECYLDlPHENYL ND<l NDc100 ND<IO ND<l ND ND < I  ND<l ND<l ND--1 
PHOSPHATE 1 I-BUTYLPHENYLDIPHENYL ND<l ND<100 ND<10 ND<1 ND<1 ND<1 ND. 1 ND.1 ND<l 
PIiOSPHATE 

\ 

p DI-T-BUTYLPHENYLPHENYL 
PHOSPHATE 

kj CUWYLPHENYLOIPHENYL ND <I ND -1 00 ND--10 2.6 2.3 2 . 4  2 . 2  2 . b  N0\ 1 
4 PHOSPHATE 
' rr 

NA = Not analyzed ;-I 

( ) Values i n  parenttleses are  below t h e  v a l i d a t e d  d e t e c t i o n  1 i m i  t .  However, they represent  l e v e l s  detected 
w i t h  d S I N  > 2 . 5  and can be considered remi -quant i  t a t i v e .  



E S  LOG NO. 0091 541 
DATE SAMPLED 8/29/80 

\,. LOCAT ION 1 f 00 rocn I ANALY TE Judi t l ~  L I ~ .  

SILVER 17 

ALUMINUM 2300 ' BAR I UM a 21 0 

8 BERYLLIUM ND<l 

8 BORON 68 

! CALC I UM 2500 
- 

C M M  I UM 60 

67 i : F i ; U M  4 4 

25,000 1 z~:Iw 24,000 

1000 

8 MNGANESE 45 

MOLYBDENUM 63 

w~un 350 

9 NICKEL 9 50 

\ LEAD 1 000 

PHOSPHORUS 

2 SILICON 
J 

TIN 0' 
a 
C 

S T R O l T I U M  g 
T I T A N I U M  '* 

;q VANADIUM 

ZINC 

ARSENIC (By AA) 

009 1542 
9/ 1 5/80 
North 
S t a r t  

0091'343 
91 15/30 
300 ' 
f rorn 
s t a r t  

3 . 3  

7 20 

640 

NDil 

2 1 

2200 

17 

13 

61 

16,006 

2600 

310 

9.3 

38 

710 

2 60 

1400 

2400 

5 4 

270 

7 1 

4 2 

9 4 

14 

5900 

N A 

0041 701 
4 1  16/80 
Soil Blank 
Mo . Bo t t 0111s 
S t  .Ctrdrles , E l O .  - 

Nil.. 1 

NA = Not d r l d l y ~ e d  



TABLE V I .  SUMMARY OF PHOSPHORUS CONTENT (PPM) OF DEAD CREEK S O I L  SAMPLES - - - - . 

\--=---- 

ES LOG NO. 0091 541 0091542 0091543 0091907 0091908 0091909 0091910 0091911 0041701 
DATE SAMPLED 8 / 2 9 / 8 0  91 1 5 / 8 0  91 15/fl0 9/  18/80 9/ 18/80 9/ 18/80 9/ 18/80 9/  18/80 4 /  16/80 

- 

LOCATION 100' N o r t h  300 ' #9 #10 # 1 1  #14 f115 Soil Blank  
from S t a r t  from Mo . Bo t to111s 
J u d i t h  L n .  s t a r t  A S t l e b  &) . . 

! P - ELEHENIAL.  ND<l ND<l ND ~1 ND.1 ND <I ND < 1 NDc1 ND<l  N D < l  
By GCIMS 

il 
P-INORGANIC,  4400 7 70 2400 1900 7400 7000 6500 6 700 61 0 

By ICP 
a 
. . 

TOTAL PHOSPHATE 
ESTERS,  By GC/MS 3 
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Recently the:? hzs  been a queskion c o n c e r 2 i n ~  2 sseo i f ic  
2 i t c h  located i n  Czfiokiz which hzs  beer? z:ol:izcj. ??j;is 

dizch is locet-d zp2roxinztely 3 /4  of 2 zLle south of 
the X z i ~ x ~ i c h  P l s n k ,  znd 150' ees t  of Route  3 .  It is 
s o u t h  of Cerro  Copp2r.  

- - he Go C G ~  find ~ ? : y  cissozl~tioz of the s n o k i n ~  grcun? 
:;:?LC? ties to I.lors~:.:", . 

. . 
-i; ~ ~ 2 s  p o i n t  in ki1.13, ve !;r.o;: of nc r e z s c n  to S U S ? E ! C ~  
i ,---at - z z y t h i n g  Z S S ~ C L Z ? ~ ~  ~ i t h  tkis FncFden" is 2 r e s c l t  

of 0.-r preser~s cr  st c?a ra t i cns  o r  z c t i o ~ s ,  I n  f c ) l l ~ r : -  
i n 9  c? on t h F s  p z r t t c ~ l 2 r  sitcztion, we 5 ~ v e  uncov~re5 t h e  - . -  ro~~oxing itexs: 

3 )  rhis vhcle zrea >:zs z ?zrt of a d r a i n z s e  Z i t c i  
b-here !.iie:.;ert X i S 5 s r  zr,i? Cerro Cosper waste flo;i.ee. 

2 )  There is eviEe?.ce of 2 sponn;-ii::e n z t e r i z l  un6er  
t h e  e a r t h  iihic'n zcseers to be ruSber ty?e cor.~o~~nZs; 
?erhzps rc35er Gus t .  

3) ;-zzlysis F n l L c a t e E  no s l c p i . 5  i c z ? t  e-,-ieence of 
Phosphcrus c o r ? o c ~ C s  of z. szn?le take:- zt the snst. 
I;e 2150 ie tectee  :-iea\y cil-like zater izl .  w k i c ' r ~  on - .  . . - heckins c : ~  ec l t  funes. There L-3s nc el-rcence of 

. - C  or5zz l c  c:--en~caLs rrcy i<G;C. 

. .  . 4 )  ??-ere Ls 2 scc-=-ied r . . i5nickt d ~ z = e r  o2zrztlcr. s:?:cr - .  -rL- 
occuzrec r? t 5 F s  c i l k c 5  E z e E  z.?;ra>:irLzteLy one ye<:: 
250 for s s v e r ~ l  ~ 1 o n t 5 s  t i l e  ~erio2. I? 1,:~s slcz;2sc - - 
12 tc 14 ~- ,=n tks  290. 



i ;e  53 2lzz co cor=:u?icz-le to t h e  EPE': 0 7 L r  C ~ t z  or. 
~ ~ ~ ~ ~ r s ~ s  C: -+ ---e o:;e s a r p l e  we took. I ' n  s z r e  it- 
is not  concl-cLve by zny means,  bu? it shsx ld  erzse 
f r a z  3ez=Le1s r . i n c s  tila'. it \.-2s :*Io~,sz:,?to ~ r i e n t c - C .  

At t h i s  t i ~ s  i+-e p l z n  no f u r t h e r  follow up. 



Frnm the denk d 

W- B ., JAPAGEORGE 
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TO Paul Heisler, Safety Dept. 

" W. !;mull 
H .  llorner 

Li X ~ u ~ / S + e c u  
.3 . 7 ~ ~ ~ n e r -  6 rJ, t c , & ~ ) J  
R. Sinise 
T. Berner 
K. Schutzenhofer 
File 

This report summarizes our analytical investigation of the soil 
sample that was taken from an area of "Dead Creek" near Judith 
Lane in Canoitia on 8/29/80. The sample was taken in an area 
where there were reported incidents of sustained smking and 
burning of the soil. 

I. General ApDearance 

The sample is moist, dark brown soil with a "mustyu type odor 
but no distinctive chemical odor. The moisture content, 
determined as loss on drying at 110 C, is 19.5%. 

11. Burning Characteristics 

A portion of the dry sample was placed in a crucible and slowly 
heated with a gas burner. The sanple started to smoke as it was 
being heated but no spontaneous ignition occurred. On applying 
an open flame to the sample, ignition occurred and a self- 
sustaining combustion continued for several seconds. 

After burning subsided the sLmple was heated with the full heat of the 
burner for several minutes. Total weight loss on ignition was 3 3 . 6 % .  

I Phosphorus Analysis 

The question arose as to the possibility of elenental phosphorus being 
the initiator ofconbustion in the area where the sample was taken. I f  
this were the case, significant amounts of P 0 should be present in 
the sample. 

2 5 

To test for phosphate, a portion of the original sample was extracted by 
boiling in water for 1/2 hour. The aqueous extract was tested for phosphate 
by ion chromatography. None was detected. The lower limif of detection 
was 10 ppm POq on an original sample basis. 

A sulfuric acid-persulfate digestion procedure for total phosphorus (all 
form of phosphorus) was performed, Total phosphorus was found to be 
0.04t (as  P). This low level is probably attributable to nornal soil 
background. 



IV. S o l v e n t  E x t r a c t i o n  and A n a l y s i s  

A p o r t l o n  o f  t h e  o r i g i n a l  s a m p l e  w a s  e x t r a c t e d  w i t h  m e t h y l e n e  c h l o r i d e  
u s i n g  a SOXHLET e x t r a c t i o n  a p p a r a t u s .  

A gas  c h r o - a t o g r a p h i c  a n a l y s i s  o f  t h e  e x t r a c t  was made o n  a V a r i a n  3700 
u s l n g  a 6 f t .  column of 5 %  D e x i l  410 and  flane ionization d e t e c t i o n .  
The c h r o n a t o g r a m  showed a n  " e n v e l o p e w  o f  u n r e s o l v e d  p e a k s  e l u t i n g  a t  
h i 7 h  t e m p e r a t u r e  t y p i c a l  o f  h i g h  b o i l i n g ,  h i g h  m o l e c u l a r  weiqt i t ,  
o i l .  

Cn ,v&,ora:ion of r h e  r n e t h y l r n e  c h l o r i d e  from a n  a l . i q u o t  o f  t h e  e x t r a c t ,  
a d a r k  brown,  v i s c o u s  o i l  c o m p r i s i n g  9 . 2 %  by weight .  o f  t h e  s m p l e ,  was 
r e c o v e r e d .  

A n  i n f r a r e d  a n a l y s i s  o f  t h e  o i l  p h a s e  g a v e  a s p e c t r m  t h a t  i s  t y p i c a l  
o f  l o n g  c h a i n  a l i p h a t i c  h y d r o c a r b o n .  I h i l e  t h e  o i l  c a n n o t  b e  i d e n t . i f i e d  
s p e c i f i c a l l y ,  i t  is  _ p o s s i b l e  a  w a s t e  l u b r i c a t i n g  or  c r a n k  c a s e  o i l ,  
etc.  

V. I g n i t i o n  R e s i d u e  A n a l y s i s  

The r e s i d u e  r e m a i n i n g  a f t e r  s g n i t i o n  is  a f i n e ,  brown powder.  A semi- 
q ~ a n t i t a t i v e  e m i s s i o n  s p e c t r o g r a p h i c  a n a l y s i s  f o r  m e t a l s  was r u n  on t h e  
r e s i d u e .  

The e l e m e n t s  d e t e c t e d  and  a p p r o x - h a t e  c o n c e n t r a t i o n s  are a s  f o l l o w s : ,  

Si, Fe, Cu 
L 

A l ,  Ca, Mg, I l i  
Sn,  Pb, T i ,  Zn 

Mn, Cr 

Because t h e  c o p p e r  c o n c e n t r a t i o n  was f e l t  t o  be u n u s u a l l y  h i g h ,  a 
q u a n t i ~ a t i v e  a n a l y s i s  w a s  made f o r  c o p p e r  by a t o m i c  a b s o r p t i o n  s p e c t r o s c o p y .  
The c o p p e r  c o n c e n t r a t i o n  w a s  found  t o  b e  3.99 

C o n c l u s i o n s  

The h i g h  c o n c e n t r a t i o n  o f  o i l  f o u n d  i n  t h e  s a m p l e  r e a d i l y  e x p l a i n s  t h e  
c o m b u s t i b l e  n a t u r e  of t h e  soi i .  

T h e r e  w e r e  n o  i n d i c a t i o n s  o f  a n y  o r g a n i c  c h e m i c a l s  o r  p h o s 5 h o r ~ ~  i n  t h e  
s m p l e  t h a t  m i g h t  a s s o c i a t e  it w i t h  a  \JGK o r i g i n .  

The high level of c o p p e r  f o u n d  i n  t h e  sanple c o u l d  be a clue t o  t h e  
s o u r c e  of the o i l .  

. 
WGK Notebook Ref. p. 1770639, 1770837 

M.E. Webb 
ARdD 
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February 12, 1990 

MA TELECOPIER 

Mr. Warren Smull 
Monsanto Company 
800 N . Lindbergh Blvd. 
Mail Code G4WM 
St. Louis, MO 63167 

Re: Proposal for a Soil Boring Program at Dead Creek, Sector B, Sauget, lllinois 
(502 1 2 NY) . 

Dear Mr. Smull: 

As requested, Geraghty & Miller, Inc. is providing this proposal for an investigation in  

"Sector B" of Dead Creek. The purpose of the study is to physically and chernic311j 

characterize soil conditions and estimate the volume of material above the water table lhat rnaj 

be affected by hazardous organic compounds and metals. The data generated from the stud! 

will be used to determine the feasibility of excavating the material and disposing of i t  offsite. 

To assess the feasibility of removal, it will be necessary to determine if the material can 

be disposed offsite in accordance with the USEPA's "land ban" requirements. Physical testing, 

to determine whether the material is a liquid or solid, and chemical analyses to determine the 

concentrations of specific compounds are required. 

In general, the Creek area consists of a narrow channel about 5 feet wide h h i c h  is 

flanked by a low bank on either side (see Figure I) .  The channel and low banks are enclosed by 

steep banks on either side of the Creek. Because water is likely to have occupied the area 

nearest the channel most of the time, the majority of the proposed borings will be drillttd near 

& J L ~  u Wafer Geraghrf & Miller Hydrocarbon Erv~ron~ne.itdl barer ,rfc r7ratlcr 
3ors~1:ar:s Erg~neers Serv~ces Restoration Cevter 

HCO 7 6 8 3 5 8 9  
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DRAFT 
the channel in the pattern shown on Figures I and 2. Our field Investigation will consist of 

drilling approximately 60 boreholes and collecting and analyzing of about 180 sol1 samples. 

Approximately 20 soil borings will be drilled in the center of the bed itself with the remainder 

drilled 5 to 20 feet from the cbnnel. Additional boreholes may be drilled if field conditions 

indicate that additional data is required in a particular area. 

Our initial field reconnaissance of the site indicates that the material in the Creek is soil 

which can be cored. Soil samples will be collected continuously with a split barrel core at each 

location to the water table which is at approximately 7 feet below grade. All soil samples will 

be described by a Geraghty & Miller field geologist record sample location, depth, grain size 

distribution, and color. In addition, each sample will be screened for the presence of volatile 

organic compounds using a photoionization detection instrument as part of our health and 

safety protocols. 

Although the material in the Creek appears to be "solid", approximately 20 samples 

chosen by the field @?dogist will be subjectad to tbe point filter liquids test (USEPA Method 

9095) either in the field or laboratory to document that the material is not a liquid. Three core 

samples from each boring, collected from 0 - 2, 2 to 4 and 4 to 6 feet below grade will be 

collected for analysis of the "California List" of compounds by the appropriate USEPA method 

to determine the areal and vertical distribution of chemicals. In addition, approximately 20 

samples will be analyzed for reactivity, corrosivity, flammability and EP Toxicity to determine 

if the material is hazardous according to the RCRA definition. Upon completion of the 

drilling, each borehole will be sealed will a cementhentonib? grout and the final borehole 

locations will be surveyed relative to a permanent landmark. 

Prior to the start of the field investigation, Gera@tty & Miller will develop the 

necessary work plans including a Quality Assurance Project Plan (QAPP), Field Sampling Plan 

nco 76e3se9 
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DRAFT 
(FSP), and Health and Safety Plan (HASP). It should be possible to prepare these d t ~ ~ m e n t j  

w~thin 3 weeks after rece~ving authorization to proceed. 

Table 1 prov~des a cost estimate for preparlng the work plans, cornpiet~ng the f1e1J 

lnvest~gation and preparlng a report detailing the soil boring and analytic2 ;Irogram The 

estlrnates in Table 1 assume that the site is accessible to an all terrain vehicle. the uork can be 

done in level C protect~ve equipment and we are not required to hire union per:cnnei We hake 

also assumed that the field geologist would be supplied by our St. LOUIS of lie ra minlrnlze 

travel and expense costs and that Monsanto's ESC would analyze the soil sarnpl:, 

It will probably be necessary to pump off standing water in the Creek In home areas but 

we have not had an opportunity to determine costs for this task. Assuming t h ~ t  the water can 

be pumped to the sewer, and an access point is relatively near, direct pumping i s  ~ecornmended 

Alternatively, if a direct discharge is not possible, we could start the boring pr )gram and wor h 

up to the area where the standing water is located, then transfer the water intcj :he area of the 

Creek where the boring program has been completed. 

If you have any questions or require additional information, please do not hesitzite to 

call. 

Respectfully submitted, 

\ 
GERAGHTY & MILLER, INC 

NV: th 
SMULiE12.LTR 

Vice ~resident l~roj tkt  Officer 
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DRAFT 
Table 1. Estimated Costs for a Soil Boring Program, h-ionsanto corn pal^!, 

Sauget,Illinois. 

TASK 1: DEVELDPMENT OF QAPP, FSP, AND HASP 

Gera~htv  & Miller, Inc. Fees 

Senior Project Advisor 
24 hours at $1 15 per hour 

Senior Scientist I 
LOO hours at $83 per hour 

Staff Scientist I 
iUUmnours a 3% per hum 

Adrnin. SupportiClerical 
24 hours at $30 per hour 

Technical Editor 
8 hours at $49 per hour 

Draftsperson 
8 hours at $39 per hour 

Geraghty & Miller. Inc. Expenses 

(reproduction, telephone, facsimile) 500 

Total Task 1 $ 19.484 



DRAFT 
T . S K  2: FIELD I!WESTIGATION AND PROJECT htLUGEIZIEN7' 

Geraghty & %filler, Inc. Fees 

knior  Project Ad~isor  
24 hours at $ i 15 per hour 

Senior Scientist I 
40 hours at $83 per hour 

Scientist I11 
200 hours at $59 per hour 

G e r a ~ h t v  & Miller, Inc. Exwnses 

Airfare - 1 round trip at $625 per trip 

Ground Transportation - I round trip at $80 per trip 

Hotel - I day at $85 per day 

Meals - 1 day at $35 per day 
- 12 days at $5 per day 

Car Rental - i day at $75 per day 
Mileage (Personal Car) 

Supplies: - Miscellaneous (shipping, telephone, facsimilie, 
safety gear, field supplies) 

Subtotal: 

G F R G H T Y '  9 fI1L LFR. IYC 7 6 8 3 5 9 6  

EP&'CEPRC) CfJPPER/EIL/ /m .4mEwEy WORK PWCT / A'ITORNEY ZTTT ? P I  TXCE 



DRAFT 
Drilling Subcontractor 

Dr~lling (Rig, ,Man power 
150 hours x $158,'hr 

Materials (cement and bentonite) 
$5.50 per 47 Ih. bag x 100 bags 

Water Tank and Steam Cleaner 
$90 per day x 12 days 

Lekel C Protection 
$80 per man per day x 2 men x 12 days 

Subtotal: $27,600 
5 % Service Charge: F 1,380 
Subtotal $7_8.98Q 

Construction Subcontractor* 

Bulldozer (to prepare access) 
2 days @ S1500tday) 

Install Gate and repair fence 

Subtotal: % 5,500 
5 % Service Charge: 3 -  3 75 
Subtotal $ 5,775 

Task 2 Cost Est1niate.$54,910 

* Note: These estimates are preliminary. More accurate Task 2 Total estlniares w ~ l l  be 
obtained after contacting contractors. 



DRAFT 
TASK 3: REPORT PREPAR4TION 

G e r a ~ h t y  & Miller, Inc. Fees 

Senior Project Adv~sor 
40 hours at $ i 15 per hour 

Senlor Scientist I 
80 hours at $83 per hour 

Scientist 111 
100 hours at $59 per hour 

Draftsman 
16 hours at $48 per hour 

Technical Editor 
8 hours at $49 per hour 

Technician 
16 hours at $38 per hour 

Administrative Support/Clerical 
30 hours at $30 per hour 

Expenses 
(reproduction. telephone, facsimile) - 1,000 

Total Task ;. S 20,808 

PROJECT TOTAL 95,000 
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5fiUGET S I T E S  - DEAD CREEK. SECTOR B 

GOAL :  Ce f l ne  I f  A Removal O f  Contaminated Sediments To T h e  
Cnemlcal waste Management L a n d f r l l  A t  Emel le  I s  P o s s l b l e  ana ,  I t  

S o ,  implement Same. 

*Contact  IEP6 (McCombs) and determlne approva l  s t a t u s  o f  t e r r o  
Remova 1 . 
I f  Negat lve  - le rm lna te  P r o j e c t  
I+ P o s l t l v e  - Set  up meet lnq w l t h  IEPG f o r  Varnado, Smull  and 
McCombs t o  drscuss a  similar p r o j e c t .  Contac t  Gl lhousen ? c  
determlne l f  Envr ro .  Law wlshes t o  be represented l n  t h l s  and 
poes lb te  f u t u r e  mcet lngs.  A lso  r f  we shou ld  c o n t a c t  t he  :&G 
r e l a t r v e  t o  t r ~ l s  p r o j e c t  and when and how. 

*Meet w l t h  IEPA, express ou r  concern t h a t  t h e  community reactLon 
t o  a  removal on s e c t o r  A ,  an l n d u s t r l a l  area, and no a c t l c n  on 
s e c t o r  8, a  c o m m e r c r a l / r e s l d e n t l a l  area,  can be expected t o  be 
seve re l y  n e q a t l v e  towards l o c a l  l n d u s t r r e 5  and t h e  Aqencles. 
A d d l t l o n a l l y  ~t 1s our  p e r c e p t l o n  t h a t  t h e r e  IS n o t  a  s t r o r q  
technical base on whlch t o  defend t h e  s l t u a t l o n .  D e f l n e  1 t IEPU 
has a  o o s l t l v e  l n t e r e s t  I n  do lng  a  s l m l l a r  removal on Sectc r  8. 
I+ Monsanto would aqree t o  fund and manage t h e  p r o j e c t .  

I f  Neqat lve  - Termrnate P r o j e c t  
I f  P o s ~ t l v e  - De f lne  and D e t a ~ l  Bas l s  I n  t h l s  and f u t u r e  
meetrnqs. Major  i ssues  are:  

a. Access. can IEPA use e x i s t i n g  agreement f o r  sampling and 
removai access. 

b .  What form a f  agreement w i l l  IEPA r e q u i r e  f o r  t he  work. We 
need t o  develoo our  p roposa l ,  l e t t e r  agreement? o r  whateve*. 

c .  Regu la tory  hu rd les ,  PCB c o n t e n t  averaqlng,  d l s p o s a l  o+  
aewater lng  water ,  e t c .  

d .  De f l ne  Agency waste d e f r n l t l o n  analytical reaul rements C W W  
may have a d d l t l o n a l  requirements). A t  t h r s  t lme we would e roec t  
t o  neea PCB, 2,3,7,8 TCDD, landban orqanrcs ,  meta ls .  moist.-e 
c o n t e n t .  ( A l s o  neea t o  d e f l n e  mo ls tu re  l e v e l  r e q u l r e d  t o  ads5 
o a l n t  t l l t e r  t e s t .  

e .  T lmlnq.  T m e  11/8/90 landban dead l l ne  1s a  d e s l r a b l e ,  - ~ T T  

necessary,  p rogect  completion da te .  
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' P r e ~ a r e  EEQR a q a l n s t  t h e  Executive D l v l s l o n  f o r  S400k t o  < : ~ v e r  
f u n a l r q  f o r  s t u d \ .  I s s u e  second EEAR, now a n t r c l p a t e d  t z  D e  l n  
the S 1 0 M  range  + o r  a c t u a l  remova l .  

3 .  Removal F e a s l b l l l t v  and Scope D e f i n i t r o n  

Request G & M t o  p r e p a r e  p r o p o s a l  f o r  d c F i n i n g  t h e  p roJecT. .  
l n c l u a l n q  c o r ~ n g  and samp l l nq .  Use a f a s t  t r a c k  bas rs .  

D e f l n e  l a o o r a t o r y  f o r  a n a l y t i c a l  work i n c l u d i n g  d o i n g  same v r a  
EUSC 1 f  necessary  t o  a c h i e v e  r a p i d  t u r n a r o u n d s .  

D e f l n e  v l a  McCombs a b l l i t y  o f  p l a n t  t o  p r o v l d e  f i e l d  s u ~ e r i r s l o n  
o f  c o n t r a c t o r s .  I f  n o t  possible, a r r a n g e  f o r  E n g l n e e r r n g  o r  
c o n t r a c t  s u p p a r t .  

D e f l n e  CMW c a p a b l l l t y .  p r i c l n g ,  and requ r remen ts  t o  t r a n s p o r t  and 
hand le  t h e  m a t e r l a l  a t  Eme l l e .  A t  t h l s  t l m e  t h e  a c t u a l  removal  
work would  be h e l d  o u t  s e p a r a t e l y  as a  lump sum b l d  c o n t r a c t .  

Meet w l t h  MCC and WGK community r e l a t i o n s  and deve lop  CR c l a n  
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CREEK SECTOR B - DEAD CREEK 

S l t e  Oescriptfon 

Creek Sector 8 (CS-8) includes the po r t i on  o f  Dead Creek l y i n g  

between Queeny Avenue and Jud i th  Lane i n  Sauget, I 1  1 i no i s .  Three 

other  s i t es  i n  the Dead Creek P ro jec t  are located adjacent t o  CS-8. 

These include S i te  G t o  the northwest, S i t e  L t o  the northeast, and 

S i t e  M t o  the southeast. A l l  o f  these s i t e s  have been i d e n t i f i e d  at 

one time or  another as possib le sources o f  p o l l u t i o n  i n  CS-8. 

Presently, CS-8 and S i t e  M are enclosed by a chain l i n k  fence which was 

i n s t a l l e d  by the USEPA i n  1982. The banks o f  the  creek are heav i ly  

vegetated, and debris i s  scat tered throughout the  nor thern one-ha1 f o f  

Cri-9. ~ J L ~ , % Q ? + . ~  e. Q m t j  'kmrut -mb 3u6iYn 'Lane 'nave 'been b-locked i n  

order t o  prevent any release o f  contaminants t o  the  remainder o f  the 

creek, although the adequacy of these blocks has been questioned 

several times. Water leve ls  i n  the  creek vary subs tan t i a l l y  depending 

on r a i n f a l l ,  and dur ing extended periods o f  no p rec ip i t a t i on ,  the creek 

becmes a dry d i tch.  

S l t e  H ls to ry  and Prwfous  Investlgrtlons 

The I E P A  i n i t i a l l y  became aware o f  environmental problems at CS-8 i n  

May, 1980 when several compldints were received concerning smoulder- 

i ng  and f i r e s  observed the creek bed. I n  August, 1980, a local  

res ident 's  dog died, apparently o f  chemical burns r e s u l t i n g  from 

contact w i th  mater ia ls  i n  the  d i tch.  Fol lowing t h i s  inc ident ,  the 

IEPA conducted pre l im inary  sampling t o  determine the  cause of these 

p rob lms  i n  CS-8. Chemical analysis o f  these samples indicated high 

leve ls  of PCBs, phosphorus, and heavy metals, and the IEPA subse- 

quently authorized the i n s t a l l a t i o n  o f  fencing i n  order t o  prevent 

pub l ic  access t o  the  creek. I n  September 1980, the I 1  1 i no i s  

Department of Transportat ion (IOOT) completed i n s t a l  l a t i o n  of 7000 

feet  o f  snow fence w i th  warning signs around CS-0 and S i t e  M. The 

IEPA subsequently performed a pre l im inary  hydrogeological i nves t i -  

ga t ion  i n  the area i n  an attempt t o  i d e n t i f y  t he  sources of p o l l u t i o n  
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i n  Dead Creek. The resul ts o f  t h i s  invest igat ion are documented i n  

the S t .  John Report. The snow fence was l a t e r  replaced with a chain 

l i n k  and barbed wire fence. The i ns ta l l a t i on  o f  t h i s  fence was 

authorized by the USEPA, and was canpleted i n  October, 1982. 

Pr ior  to  the I E P A  invest igat ion i n  1980, the C l t y  o f  Cahokia Health 

Department received cap1  a in ts  from area residents concerni nq 

dlschargcs from Cerro Copper Product (Cerro) enter ing CS-B. I n  1975, 

IEPA v i s i t ed  the s i t e  i n  order t o  detennine i f  these discharges e r e  

occurring. Investigators observed d isco lorat ion i n  the creek and 

along the banks s imi lar  to  h a t  was l a t e r  observed i n  the holding 

ponds at Cerro. (he water sample was co l lec ted by IEPA from the 

creek imncdiately south o f  Queeny Avenue. Analysis o f  t h l s  sample 

indicated the presence o f  copper (0.3 ppn),  i r on  (3.2 ppn), and 

mercury (0.1 ppb). The cu lver t  under Queeny Avenue was sealed 

sometime i n  the ear ly  1970's by Cerro Copper and the Monsanto 

Chemical Company for the purpose o f  r e s t r i c t i n g  f low fro111 the holding 

ponds at  Cerro (Creek Sector A). The holding ponds were also 

regraded t o  the north t o  d i r ec t  t h e l r  f low t o  an Interceptor 

Y L ?  *c'~ t fR  iauget ' lastawater Treatment P i  ant. The 

invest igators concluded tha t  f low through the blocked cu lver t  had 

~currcb, a~.thry@. +.be Y,tv.+b41wl .zf; fl,w twu'14 nbt be Wtenni ned 

because no flow was evident a t  the time o f  the inspection. 

The IEPA hydrogeological study, conducted I n  1980, included 

c o l l t c t l n g  20 surface sedlment smples f o r  analysis from CS-B (Figure 

8-1). Analyses o f  sanples from the northern por t ion of CS-B are 

presented i n  Table 0-1. Smples x106, x119, xl20, xl25, and x126 
showed K8s I n  concentrations ranging from 1.1 t o  10,000 parts per 

m i l l  ion  ( p p ) .  Smple x125, taken adjacent to  the fonner Waggoner 

Cocnpany operation, contained add1 t lona l  organic contimi nants, 

I ncl  udi ng a1 ky l  benzenes (370 ppa) , dichlorobenzene (660 ppm) , 
trichlorobenzene (78 ppl) , dichlorophenol (170 ppm) , and hydrocarbons 

(21,000 ppm). These contaninants were not detected I n  other surface 

sedlment smples I n  the northern por t ion o f  CS-B during t h i s  
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i nves t iga t ion .  I n  general, inorganic analysis of these samples 

indicated high leve ls  of several metals i n  comparison w i th  background 

condi t ions [Table 8-3 ,  sample x121). 

Subsurface s o i l  samples were also co l l ec ted  by IEPA from one locat ion  

i n  the northern po r t i on  of CS-B dur ing  the 1980 i nves t iga t ion .  

Analyses of samples from bor ing P-1 are included i n  Table 8-2. 

Results indicated the presence o f  PCBs t o  a depth of seven feet, and 

other organic contaminants t o  a depth o f  three feet.  PCB 

concent rati ms r m q !  f TWI. ,3,n~l .rm 'c'm s&azt to 53 ppn a t  

depths greater than 4 f ee t  and up t o  7 fee t .  Other organic 

contaminants were detected a t  concentrat ions ranging from 12,000 ppm 

near the surface t o  240 ppm at  2.5 fee t .  These r e s u l t s  i nd i ca te  

non-uniform contaminant deposi t ion i n  the  northern p o r t i o n  of CS-B, 
which i s  comnon i n  r i v e r i n e  systems. The above data i n d i c a t e  tha t  

h i s t o r i c a l  release(s) o f  contaninants t o  the northern p o r t i o n  o f  CS-8 

d i d  occur. However, the ho r i zon ta l  and v e r t l c a l  ex ten t  o f  the 

r e s u l t i n g  contamination has not been f u l l y  dt f ined.  

Analyses of sediment sanplts from the  southern po r t l on  of CS-B are 

sumnarized i n  Table 8 - 3 .  Sa~lple x121 was taken from s o i l  outs ide the 

creek bed t o  establ i s h  background condit ions. Samples x107, x122, 

and x127 contained PCBs at  concentrat ions ranging from 73 t o  540 ppm. 

Sample x122 also showed diclorobenzene (0.35 ppm). This was the only 

organic contaninant other than PC& detected I n  samples from the 

southern por t ion  of CS-0. Several metals, inc lud ing  arsenic, 

cadmiun, chromiun, copper, lead, and zinc, were detected a t  leve ls  

s i g n i f i c a n t l y  above background concentrat ions i n  a1 1 samples. 

However, the m t a l  concentrat ions were comparable t o  concentrat f ons 

detected i n  sanples of sediment taken i n  the northern po r t i on  of 

CS-B. A l l  of the s q l e s  were co l l ec ted  from the  creek bed adjacent 
to, o r  dormstrean f ran  S i t e  M, which i s  an o l d  sand p i t  excavated by 

the  H .H. Hal 1 Construct ion Company i n  approximately 1950. Hazardous 
mater ia ls  were not reported t o  have been disposed o f  a t  S i t e  M. 

I n  October, 1980 IEPA and Monsanto Chemical Company cooperat ive ly 

8 - 5  
MCO 7683603 

NCA c 1 5 6 8 1 5  
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TABLE 8-2: AWALYSIS W %@SURFACE SOIL 
SAMPLES AT BORING LOCATIM P-1 
I N  CREEK SECTOR 8. (COLLECTED BY 
IEPA 9-8-80) 

SAMPLE DEPTH 
I I 1 

chioron1 trobenzene 200 210 
Oichlorobenzene 240 
PCBs 928-6 240 53 53 54 
T r  ichlorobenzene 380 3,700 590 
Xylent 540 250 I 

IIOTE: A l l  results In  ppr - 
Blanks indicate below detection llmlts 



TABLE 8-3: ANALYSIS Of M I L  SAMPLES IN TliE 
SOUTHERN POOTIOW CREEK SECTW B 

(COLLECTED BY IEPA 9 - ~ - 8 0  rtutouGH 10-25-80) 
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col lected three sediment samples from CS-B i n  order to  confirm 

resu l ts  of  ea r l i e r  sampling done by IEPA. 50-1 was col lected from 

the creek bed 40 yards-south o f  Queeny Avenue. This locat ion i s  

adjacent t o  the former Waggoner Company bu i ld ing and also near an old 

out f  a1 1 (eff luent pipe) from the Midwest Rubber Company. Samples 

SD-2 and 50-3 were col lected approximately 220 yards south of SO-1, 

i n  the central port ion of CS-0. Results o f  these samples, including 

a blank s o i l  s a p l e  col lected from the Missouri Bottoms i n  S t .  

Charles, Mo., are presented i n  Tables 8-4 and 8-5. PCBs (45-13.000 

ppn) were found i n  a1 1 three samples from CS-0, as were several 

chlorinated benzenes. Chlorinated phenols and phosphate ester were 

detected i n  simples 50-1 and $0-3, but were not found i n  50-2. The 

analysis o f  these samples for  inorganic paramtters detected general I y  

higher levels of  inorganic parameters i n  SO-2 and 50-3 than those for 

SD-1 and the so i l  blank. These resu l t s  c lea r l y  indicate d i f f e ren t i a l  

contanination i n  CS-0, wi th $0-1 showing high levels o f  PCBs and 

other organ1 c carpounds, whereas 50-2 and 50-3 contained h i  gher 

levels of  metals. 

IEPA personnel also c o l l u t e d  two sediment smples fron CS-8 i n  

December, 1982, as par t  of an area-wide d lox in  sanpllng ef for t  

managed by the USEPA which also included S i t e  0. The f i r s t  sample 

was col lected along the east bank o f  the creek, approximately 80 

yards south of Queeny Avenue. Previous s a p l i n g  conducted by IEPA i n  

t h i s  area had shown high concentrations of PCBs. The second sample 

was collected along the west bank o f  the crack, approximately 50 

yards south of Queeny Avenue. Both sanples were analyzed 

s p u l f l c a l l y  f o r  2,3,7,8-tetrachlorodibcnlo-p-dioxin (TCOD) by a 

USEPA contract laboratory. The f i r s t  s-le showed a quantif ied 

leve l  (0.54 ppb) of TCOD, and the second simple was below the 

detection l im i t .  

IEPAs Prel lrainary Hydrogeological Invest igat ion o f  Oead Creek i n  1980 

was conducted for the purpose o f  determining posslble sources of 

po l lu t ion  observed i n  CS-0. The study includtd i ns ta l l a t i on  and 
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-rm~^t 3 - 4 :  ORGANIC ANALYSIS OF SEDIMENT 
SAMPLES FROM DEAD CREEK, SECTOR 8 
(SPLIT SAMPLES-IEPA AND MONSANTO 
COLLECTED 10-2-80) 

SAMPLE LOCATIONS 
t I t 

PARAMETERS I 50-1 50-2 50-3 8 1 ank* 

CHLOROBENZENES : 
Monochl orobenzene 
p-0 ich lorobenzene 
o-0i ch 1 orobenzene 
Trichlorobenzenes 
Tetrachlorobenzenes 
Pentacesorobenzene 
Hexach 1 orobenzene 
N i  t roch l  orobenzenes 

CHLOROPHENOLS : 
o-Chl orophenol 
p-Chlorophenol 
2.4-Dlchlorophenol 
Pent achlorophenol 

PHOSPHATE ESTERS : 
O i  buty l  phenyl Phosphate 
Butyl d iphtnyl  Phosphate 
Triphenyl Phosphate 
2-Ethyl hexyldiphenyl 

Phosphate 
Isodecyldl phenyl Phosphate 
T-Butyl phenyl d i  phenyl 

Phosphate 
01 - t -buty l  phenyldlphenyl 

Phosphate 
Nonyl phenyl O f  phenyl Phosphate 
Cumyl phenyld i phenl Phosphate 

PCBs (C12 t o  C16 Hanolops) I 13,000 240 45 

NOTE: All  values i n  p p  - 
*Soil blank col lected from Missouri Bottoms, S t .  Charles, Mo. 
Blanks indicate below detect ion 1 i m i  t s  
( ) Semi-quantitative values 

Hco 7 6 8 3 6 0 7  
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TABLE 8-5: INORGANIC ANALYSIS OF SEDIMENT SAMPLES 
FROM DEAD CREEK, SECTOR 8 
(SPLIT SAMPLES - IEPA AND MONSANTO 
COLLECTED 10-2-80) 

SAMPLE LOCATIONS 
1 I 1 

PARAMETERS 1 SD-1 50-2 SD-3 01 ank* 
I 

A 1  uminun 
Antimony 
Arsenf c 
Bar i un 
Beryl 1 fun 
Boron 
Cadmi un 

Copper 
I ron  
Lead 
Magnes i un 
Manganese 
hb 1 ybdenun 

Calciun 
Chrmi urn 
Cobalt 

I ~ h o s ~ h o r u s  I 2,500 13 ;M 6i0  1 
S f  1 icon I 7 j 150 110 

8,500 9,200 6,200 4,600 
25 110 240 19 
1b 180 120 33 

JI  1 ver 
Sod i un 
St ron t im  
Tin 
T i  taniun 

NOTE: A l l  values I n  p p  - 
Sol1 blank co l lec ted from t4lssouri Bottoms, S t .  Charles, MO. - Indicates below detection 1 lmi  t s  . 

Vanadi un 
Zinc 

EPA/CEFRO COPPER/EIIJXB ATlQRNEy WORK PFUXUCT / ATTORNEY CLIENT PFU~J'IIEGE 

34 140 130 130 
280 32,000 18,000 56 
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sampling o f  12 monitor ing we l ls  i n  add i t ion  t o  the 1980 soil/sediment 

s a p 1  ing  described above. Resident ia l  we1 1 s were a lso sampled to  

determine ground water q u a l i t y  i n  the area. Locations of IEPA 

moni tor ing wells and res iden t i a l  we l l  samples are shown i n  

Figure 8-2. A1 1 IEPA we1 1s were screened i n  the Henry Formation 

sands, w i th  screened i n te rva l  elevations ranging between 366 and 402 

fee t  Mean Sea Level. The hydraul ic  gradient  i n  the v i c i n i t y  of CS-0 

i s  very f l a t ,  with ground water f low genera l ly  t o  the west toward the 

Miss iss ipp i  River. 

Ana ly t ica l  data f o r  three sets o f  samples from the  IEPA moni tor ing 

wel ls ,  corresponding t o  th ree sampling events i n  1980 and 1981, are 

presented i n  Tables 8-6, 8-7, and 8-8. We1 1 6108 can be considered a 

background we1 1 due t o  i t s  loca t ion  upgradient from the known 

disposal areas around CS-B. Organic contaminants were cons is ten t ly  

found i n  Wells 6107 and 6112. These w e l l s  are i n  downgradient 

moni tor ing posi t ions f o r  s i t e s  G and I respect ive ly .  Cer ta in  organic 

contaminants were detected I n  Wells 6102, W and CLLQ 6xin~, 

i n i t i a l  simple event, bu t  these we l ls  d i d  no t  show any o f  the 

organics i n  subsequent sanples. U e l l  6102 i s  located inmediately 

west of the northern po r t i on  o f  CS-8, and near the  southeast corner 

of S i t e  6. wel l  6109 i s  located approximately 150 f e e t  west of the 

former Waggoner surface impoundment ( S i t e  L ) .  Well G l l O  i s  located 

downgradient of S i t e  H. PCBs were detected a t  one t ime o r  another i n  

Wells 6101, 6102, 6104, 6106, 6107, 6110, and 6112. O f  these, only 

6101 and 6102 showed PCBs i n  a1 1 three sets o f  samples. 

Inorganic analyses o f  s a p l e s  f r a n  the IEPA monitoring wel ls  ind ica te  

several parmeters a t  concentrat ions above background (6108) and 

water qua1 i t y  standards. Standards f o r  1 ron, manganese, and 

phosphorus were exceeded I n  sanples from t he  background we l l .  

Barf un, cadnl un and lead were detected a t  concentrat ions exceeding 

standards i n  one or  more we l l (s ) .  I n  general, wel ls  G109, G110, and 
6112 showed the most s lgn i f  i can t  inorganic contamination. When 

compared w i th  data f o r  other wells, GlO9 contained very high 

concentrations of arsenic, copper, n ickel ,  and zinc. The pH f o r  GI09 
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was 6.3, 4.1, and 4 . 6  during the three sampling events. This 
indicates an unidentified source was releasing acid to the 
groundwater. Other wells which exhibited significant inorganic 
contamination include 6102, 6103, G105, and 6106, all of which are 
located adjacent t o  CS-B along the west side. The data indicates 
non-uni form ground water contamination in the area, 1 i kely resu 1 t i n g  

from a variety of pol lutional sources. 

Private m i l s  i n  the area have been periodically sampled by the IEPA 
and the USEPA. These we1 1s are no longer used for potable water, but 

t'ney are used for watering lawns and gardens. Locations of private 
well sanples i n  the Dead Creek area are shown i n  Figure 8-2. IEPA 

sampled five resfdential m l l s  and collected one basement seepage 
sample near Creek Sectors B and C .  Analytical data for these samples 
are presented i n  Table 0-9. G504, located east of CS-8 on Judith 
Lane, exceeded the standard for copper. The wells all showed water 
quality similar t o  that found i n  IEPA monitoring well G108, 
indicative of background conditions in the area. The basement 
seepage s q l e  was collected f r m  a residence on Walnut Street, just 
east of Site M. Analysis of this sanple indicated higher levels of 

bariun and copper, when compared with the private e l  1 samples. The 
seepage sample (x301) also showed a measurable level of chlordane, 
which was likely due to the application of corrnrcrcial pestfcides. 

In March, 1982 the USEPA col lu ted ground water samples from four 
private wells (501, 502, SO3, and 506) and two IEPA monitoring wells 
(SO4 and SOS). Ground water samples 504 and SO5 correspond t o  IEPA 
monitoring m l l s  6102 and 6101 respectively. In addition, soil 
s m l e s  ($07 510, 511) were colluted from three gardens Acre well 
water fs used for watering. Soil Samples S07, 5010, and SO11 were 
colluted from gardens at the locations of ground water samples 501, 
SOZ, and SO3 respectively (see Figure B-2 f o r  approximate sample 
locations). Water and sol1 blank samples, R09 and R12 respectively, 
were also culluted and analyzed. Analytical data for these samples 
are presented In Tables 8-10 and B-11. 

MCO 7 6 8 3 6 1 4  
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TABLE 0-9: ANALYSIS OF RESIDENTIAL WELL AND 
SEEPAGE SAMPLES COLLECTED BY IEPA 

SAMPLE DATES AN0 LOCATIONS 
I I 

Bar i urn 
Boron 
Cadniun 
Chromium 

PARAMETERS 
Arsenic 

Copper I 0.02 0.06 0.01 0.03 
I ron 4.6 19 17.7 0.73 26 31 

9/16/80 9/16/80 9/16/80 9/23/80 6/8/83 1 /5 /33  
65916502Gn]J=6505 TIT. 
0. W8 0 . 0 4  0. Wl 0.01 

Lead 
Magnesi um 
Manganese 
Mercury 
Nickel 
Phosphorus 1 0.02 0.62 1.2 
Potass im 6.6 5.7 4.5 6 6.2 6.4 

NOTE: A l l  resul ts i n  ppn unless otherwise noted - 
01 anks indicate be1 ow detect ion 1 hit - Indicates parmetat  not analyzed 
Sample x301 was col l u t e d  from basement seepage 

S i  l v e r  
Sodiun 
Zinc 
PCBs 
Chlordane (ppb) 

Hco 7683615 

EPPJCEPRD COPPER/EIL/PCB A T l E M  WORK P m C C  / ATIY3RNEY CLIENT PPJ?lX.EE 

21 24 12 26 15.2 19 
0.85 0.18 0.8 0.7 - - - 

. - - - - 0.13 



TABLE 8-10:  ANALVSlS OF I M N T I F I E D  ORGANICS I N  GROUND UATER 
AN0 SOIL  SAMPLES IN THE VICINITY OF CREEK SECTOR B 
(COLLECTEO BY USEPA 3-3-82) 

SAWLE LOCATION 
I 

dl-n-butyl ph thr i i te  
dlethyl  phthalrte 
3.4 benzof luormthene 
benzo(k) f luormthene 
butyl  -benzylphthalate I 
methyl ene chloride 16 16 ZjlRT- 
1,2-dichlorobenzene 
l,4-dlchlorobenzene 
c h l orobenzene I 

Ground Water 
SO6 R09 

19 a 

a lbr in  
d ie ld r in  
chlordane 

heptachior 
bet a-BHC 
gmr-BHC 
alpha-BHC 

hept i lch l~re~oxide I 1.46b 
del t- 0.95b 

O.llb 0.146 
0.18b 0.3b 4.04b 
0.16b : 0 . 2 5 b  

f 1 uoranthene a 
benzo(a) anthracene a 
anthrrcene a 
PYrene 1 

. - -- 

Soi 1 

4 0 
NOTE: A l l  results i n  ppb z - 

4 Blanks indicate below detect ion l i m i t  
0. 
Q, a - Compound detected at value below specified contract detection I ln i t  2 W 
0. (canpound ident i f  led as present, but not quantlf led) 

&I r 
0 

b- value not confirmed by GCHS 
Samples R09 and R012 are water and s a i l  blanks, respectively 

0.012 0.0046 
0. l l b  



0.2 0.1 

ria 
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Quant i f ied levels o f  b is-(2-ethylhexyl)  phthalate were found i n  we1 Is 
501, 502, and 505. I n  addition, seven compounds from the pest ic ide 

f rac t ion  were detected i n  Wells 504, 505 (IEPA we1 l s ) ,  and 506. 

Oiethyl phthal ate, buty l  benzyl phthal ate, and methylene chlor ide were 

detected i n  the water blank, ind icat ing that  values o f  these 

parameters found i n  other samples should be disregarded. Methyl ene 

chlor ide was used to  decontaminate smp l  ing equipment, and 

concentrations of t h i s  parmeter i n  a l l  sap les  should not be 

considered indicat ive of aqui fer  conditions. Water qua l i t y  standards 

f o r  lead and cadmium were exceeded i n  one o r  more we1 1 s. 

The so i l  samples showed t race leve ls  o f  chlordane and d ie ld r in .  

I t  could not be determined if levels  o f  pesticides found i n  the 

gardens so i l s  were a t t r i bu tab le  to  the use o f  well water or  applica- 

t ion of  comnercial pest ic ide products to  the gardens. Phthalates, 

methylene chloride, chrysene, and chromim were detected I n  the soi 1 

blank (R012), and these cmpounds should be disregarded i n  other 

samples. 

I n  September and October, 1980 IEPA conducted prel iminary a i r  

monitoring i n  CS-0. The survey included use o f  detector tubes 

( Orager) for halogenated hydrocarbons, and col  l t c t i o n  of a i r  samples 

i n  charcoal tubes with subsequent laboratory analysis. The detector 

tubes showed pos i t ive  readings f o r  hydrocarbons i n  the northern 

por t ion of CS-8, adjacent t o  the f o m r  Waggoner Building. Results 

were not quantified, and negative readings were observed i n  a1 1 other 
areas surveyed. A i r  smples were col lected from two locations i n  

CS-8 using charcoal tubes and sampling pumps. Two samples were 

c o l l e c t d  fna each locat lon i n  order t o  monitor conditions for  

undisturbed and disturbed so i l .  Samples from the f i r s t  location, 40 

yards south of Quaany Avenue, showed no pos i t i ve  readings for 

v o l a t i l e  organic compounds (VOCs) f o r  disturbed or undisturbed so i l  

conditions. Xylene was detected f o r  disturbed and undisturbed soi 1 

conditions at the second sampling location, J l i c h  was 60 yards north 

of Judith Lane, adjacent t o  S l t e  M. A l l  samples were extracted and 

analyzed at IfPAs Spr ingf ie ld Laboratory. 
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A USEPA Fie ld  Investigation Tern (FIT) contractor also performed an 

a i r  monitoring survey i n  the creek bed i n  March, 1982. This survey 

involved the use of an organic vapor analyzer (OVA), an HNU 

photoionizer, and Drager detector tubes for phosgene gas. Results 

indicated that a Small, but measurable, concentration o f  organic 

vapors were present i n  the breathing zone ( 5  feet above ground 

surface), with concentrations increasing closer to  the creek bed. In 

the breathing zone, the OVA showed readings up to  0.5 ppm above 

background, and the HNU readings were as high at 9 ppm above 

background. The survey crew also observed a 3-inch ef f luent  pipel ine 

adjacent t o  the f o m r  Waggoner Bul ld ing crhich was discharging a 

small stream of o i l y  l iqu id .  OVA and HNU readlngs were taken 

approximately 6 inches f ran  the surface where t h i s  l i q u i d  had pooled. 

The OVA showed concentrations up t o  350 ppa, and the HNU showed 

concentrations ranging from 400 t o  900 ppn i n  t h i s  area. Phosgene 

gas was not detected I n  any area using the Drager tubes. 

HRS scores have been calculated on two separate occasions f o r  Dead 

Creek. The creek was f l r s t  scored i n  July, 1982, by Ecology & 

Environment, Inc., wi th a f i na l  migration score o f  18.4-8. The s i t e  

was again scored i n  March, 1985 by IEPA I n  an attarnpt to  fncrease the 

previous score. IEPAs assessment led t o  a f l na l  score o f  29.23, 

however, th i s  score has not been f i n a l  ized by USEPA. Route scores 

for  the 1982 assessment a r e  ps follows: ground water 4.24, surface 

water 7.55, and a i r  30.77. Corresponding route scores I n  the 1985 

assessment were 5.65, 10.07, and 49.23. Observed releases were used 

for  a l l  route scores I n  both the 1982 and the 1985 scoring packages. 

The only difference i n  the assessments was I n  the value assigned for 

waste q u m t t t y  i n  the three routes. The 1982 package I l s t e d  waste 

quant i ty as unknown (assigned value - 0). rrhl le IEPA calculated an 

approxlmrte v o l u e  o f  waste based on smple resu l ts  and visual 

observations. 

A s igni f icant mount of data has bwn  developed showing a wide range 

of contwlnants i n  and around CS-0. Review o f  exist ing f l l e  data 

Indicates nunerous possible sources o f  contminat ion i n  the area. 
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Prior t~ 'o~rocring the cu lver t  at Queeny Avenue, Cerro Copper and 

Monsanto Chemical reportedly discharged process wastes d i r e c t l y  in to  

the creek. According to  past IEPA inspection reports the former 

Waggoner Company, an indust r i  a1 waste haul ing operation, discharged 

wash waters from truck cleaning a c t i v i t i e s  d i r e c t l y  to  CS-0. After 

IEPA order Waggoner t o  cease t h i s  practice, an unlined surface 

impoundment was apparently used f o r  disposal of wash water. In the 

la!$ urd lAE& s4,*m X 'A e r e  used t o r  h'lsposal o f  various 

indus t r ia l  wastes. These s i tes  were actua l ly  a single, large 

disposal area p r i o r  t o  the construction o f  Queeny Avenue i n  the l a t e  

1940s. I n  the 1950s, the - Mldmst Rubber Company, located west o f  

State Route 50 and south of. Quteny Avenue, had an ef f luent pipel  ine 

whlch ran from t h e i r  p lant  locat ion t o  the northern por t ion of  CS-0. 

Midwest Rubber Co. reportedly discharged process wastes, including 

o i l s  and cooling water, t o  the creek. S i t e  G I s  a surface/subsurface 

disposal area wi th  corroded druns and other wastes exposed on the 

surface. Surface drainage f o r  at  least  a por t ion o f  t h i s  s i t e  i s  

directed to  CS-B. 

Data Assessment and R e c ~ a t i m s  

The scope o f  f i e l d  invest igat ion work for CS-8 during the Dead Creek 

Project includes c o l l e t i n q  # r e  c~mf=+ e.w sml ,n  Tuvm ihF 
Creek i n  Sector 0. This s a p l i n g  program should be su f f i c i en t  to  

characterize the water cur rent ly  i n  the creek. Soi l  gas and anbient 

a i r  monitoring w i l l  also be done i n  and around CS-8. 

Although a great deal o f  data i s  avai lable for CS-8, most o f  the data 

i s  4-6 years old. Because o f  the dynmic nature of the creek and 

disposal v t i v i t i e s  I n  the area, ex is t ing  conditions may not be 

accurately characterized by h i s t o r i ca l  s w p l  lng data. Feasibi 1 i t y  

study activities for CS-0 could be accomplished using ex is t ing data 

and applying assumptions concerning chemical p r o f i  les (contaminant 

d is t r ibut ion) .  However, t o  properly accomplish the feas ib l l  i t y  study 

~tiuit i .es-, a uretzv?. r,'rm4a3, 4@!tl WI'I~ WT 'LIIR WN'K 'DCiJ snou-I d 

be developed. This would consist o f  co l lec t ing 
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sediment and subsurface so i l  samples from Several locations I n  the 

creek bed and along the banks. The hydrology of the area has not 

been we1 1-defined and should be addressed further.  I t  has not been 

established whether the ground water discharges to  Dead Creek or the 

creek acts as a recharge conduit for  the Henry Formation aquifer. I f  

discharge t o  the creek i s  occurring, the subsurface dlsposal areas 

(S i tes  H and I i n  par t i cu la r )  may be major contributors t o  the 

contamination of  the creek. 

Accordingly, ex is t ing IEPA monitoring wells on both sides of  the 

creek should be redeveloped t o  allow f o r  accurate water level 

measurements. Thf s, i n  conjunction wi th d t t r f  led surveying of the 

creek bed and water levels i n  the creek, would allow adequate 

assessment of the hydrology i n  the area, This would be best 

accompl ished using continuous-recording water level  instrmentat lon,  

and should be continued over a period o f  time su f f f c i cn t  to  address 

seasonal fluctuations. I n  addition, records o f  industries i n  the 

area should be thoroughly reviewed to  establ ish a p r o f i l e  of  possible 

releases fran each source. 

~ c o  7 6 8 3 b Z 3  
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SITE M. HALL CONSTRUCTION PIT 

Si te  Oescription 

S i te  M i s  a sand p i t  excavated by the H.H. Hall  Construction Company 

i n  the mid to la te  1940's. The p i t  i s  located i n t d i a t e l y  east o f  

Dead Creek, and approximately 300 fee t  north of Judith Lane i n  

Cahokia, I l l i n o i s  (Figure M-1). The dimensions of the p i t  are 

approximately 275 by 350 feet.  Presently, Si te M I s  enclosed by a 

chain l i n k  fence, which also surrounds Creek Sector 8. A small 

res ident ia l  area i s  located jus t  east o f  the p i t  on Walnut Street, 

which ear l i e r  served as an access road t o  S i te  M. The p i t  was 

excavated p r io r  t o  any res ident ia l  developaent on t h i s  street. 

Observations suggest that  the p i t  i s  apparently isolated from Dead 

Creek by an embankment; however, t h i s  embankment may not be 

continuous. Aerial photographs indicate that  a small break i n  the 

southern part  of  the enbankmnt may allow flow between the creek and 

Si te  M. Thls p o s s i b i l i t y  i s  supported by past IEPA inspections 

ind icat ing discoloration i n  the p i t  s imi lar  t o  that  observed i n  Dead 

Creek. 

S i te  History ad Previous I nvn t i ga t f ons  

No information i s  avai lable on f i l e  concerning waste disposal 

a c t i v i t i e s  at S i te  M. It i s  possible that  disposal d id  occur, 

since access to the p i t  remained unrestr icted u n t i l  a snow fence was 

erected i n  1980. Froca nv iew 'o f  h i s t o r i ca l  aer ia l  photographs, i t I s  

ev idmt  that  minor changes I n  the dimmslons o f  the p i t  have occurred. 

Thls c&ld be m ind icat ion of t i 1  l l n g  wound the perimeter of the p l t  

IEPA and the Cab&.i.c W1,+2t, %wpWmmit have received nunerous 

complaints about S i t e  M m d  the creek from residents i n  the area. 

These cw 1 aints address, f o r  the most part, seepage of odoriferous 

water in to  basantnts and problems associated with well water used to  

water gardens and lawns. 

IEPA sampled several p r i va te  e l l s  I n  the area during the prel iminary 
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hydrogeological study conducted i n  1980. I n  addition, one sample of 

basement seepage from a home on Walnut Street near S i te  M was 

collected. Analyt ical  resu l ts  of  these samples are presented i n  

Table 0-9, located i n  the Creek Sector B por t ion of the report. The 

resu l ts  show concentrat ions o f  copper, manganese, and phosphorus 

above the s ta te 's  water qua l i t y  standards i n  one or  more m l l s  as 

we1 1 as i n  the basement seepage sunple. 

I n  conjunction with the creek s a p l i n g  done i n  1980, IEPA col lected 

sediment and water sanples from S i t e  M. Analyt ical  data f o r  these 

sap les  are presented i n  Table M-1. I n  general, the water samples 

showed no s fgnf f icant  containat ion,  although water qua1 l t y  standards 

f o r  copper, phosphorous, and zinc were exceeded. Trace levels of  

PCBs (0.9 t o  4.4 ppb) were found i n  both samples. The sediment 

sanples, however, d id show f a i r l y  high leve ls  o f  several 

contaminants, including cadmiun, chrmiun, copper, lead, nickel, 

x i . ~ k ,  W R  PTbBr. '1% pmna'~, Yne smples c loser t o  the break i n  the 

embankment separating S l t e  M from Dead Creek showed higher levels o f  

conta inants  than the other smples. 

Because water levels i n  the p i t  were approximately two feet higher 

than those found i n  the closest monitoring m l l s ,  the IEPA study 

concluded that  there i s  no hydrological connection between water i n  

the p i t  and the ground water aquifer. This assessment may or may not 

be accurate. 

The IEPA study conducted i n  1980 showed s ign i f fcant  con tn ina t lon  at 

S l t e  M nd Ident i f ied specif ic waste types present. Investigation of 

S l te  n for the Dead Creek Project includes co l lec t ing  two surface 

water and three sediment samples. A s o i l  gas survey and mbient a i r  

monitoring w i l l  also be conducted at S i t e  M. This s a p l i n g  program 

w i l l  not provide suf f ic ient  data t o  adquate ly  evaluate runedial 

alternatives. Core sap les  should be col lected from the bottom of 

the p i t  i n  order t o  determine the types o f  wastes present and the 
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TABLE M - 1 :  

ANALYSIS OF SURFACE WATER AN0 SEDIMENT SAMPLES FROM S I T E  M 
(COLLECTED BY IEPA 9-15-80) 

SAMPLE LOCATIONS 
t I 

PARAMETERS 
A l k a l i n i t y  
Arsenic 
Bari un 
Beryl i un 
BOD-5 

Eaiciurn 
COD 
Ch 1 or i de 

Water Sediment 
5 501 - 5 502 X 1 2 3 7 1 2 4  

80 85 
0.006 0.01 
0.2 0.5 4,400 

3 
4 3 3 

O I 
1 - - 

Boron 

Chromium I - - 150 50 

0.2 0.2 - 25 
Cadm~ urn 1 - - 40 4 

I ton 
Lead 
Magnes i un 

copper 
Cyan1 de 
Flouride 

~anganese I 0.06 0.82 200 80 
Mercury - - 

0.035 0.33 18,706 4,500 
0.02 - 
0.4 0.4 

~ i c k e l -  
Pheno 1 
Phosphorus 
Potassiun 

NOTE: A l l  resul ts i n  ppm. - 
81 anks indicate parameter not analyzed. - Indicates below detect ion 1 i m i  ts .  

S i lver  I - - 30 6 
Sodium 24 25 lAn w 

x t r o n t l  un X 2 7 
Vanadi un 
Z i  nc 
PCBs 
01cfi1orobcnzene 

42 19 
0.1 0.7 17,700 2,600 
0.0009 0.0044 1, 100 24 
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extent of v e r t i c a l  migrat ion of contaminants tha t  has occurred. I n  

addit ion, several borings should be completed around the perimeter o f  

fhk @.t-, i , 9 ~ 1 , ' & ~ f 3  m b d l i m  between Yne pi't and the creek. I t  

would also be necessary to  v e r i f y  t h a t  there i s  no hydrological  

connection between the water i n  the p i t  and the ground water aqui fer .  

T h i s  would be best accmpl ished using continuous recording gauging 

s ta t ions  a t  wells i n  the v i c i n i t y  o f  the creek and at the p i t .  These 

a c t i v i t i e s  would provide the informat ion necessary to  proceed wi th a 

v iab le  remedial progrm. 



X:C ENY IRCNMENTAL S C  IEYCES 
ICO.IDIV.IDEPT./LOCATION) 

47 
S?EC;,AL STlJDY REPORT 

(TYPE OF REPORT1 

REPORT NO.: ES-80-58-24 

JOB,PAOJECT NO.: 13-000-760.25-8623045 
T rans fe r  t o  02-003-91 3.31 -610 

DATE: October 28, 1980 

TITLE: MEASUREYENT OF SELECTED CHEMICALS I N  SOIL F?OM THE 
3EAD CREEK SITE - ILLINOIS EPA SFLIT SAMPL25 

AUTHORS: ?obe r t  G .  Kaley,  11 

C:NTRIBUTORS : 3 .  Guerry 
0. Hicks  
R .  G .  Hord 

ABSTRACT: Three sediment samples and one we1 1 wa te r  sample were 
taken on October 2 ,  1980 by Monsanto and I E P A  r ep re -  
s e n t a t i  ves. The Monsanto sampl es were t r a n s f e r r e d  t o  
o u r  l a b o r a t o r y  and analyzed f o r  polychlorinated s ipnen-  
y l s ,  e lementa l  phosphorus, chlorobenzenes, cn lo roohenc l  s ,  
phosphate ' e s t e r s ,  and me ta l s  ( i n c l u d i n g  a r s e n i c  and 
i n o r g a n i c  phosphorus).  No e lementa l  phospnorl is 'was 
hetec ' teh i n  any of t h e  samples, which imp1 i e s  :3at 
phosphorus i s  no t  r e s p o n s i b l e  f o r  the  " s rno~ ing  e a r t h '  
r epo r t ed  a t  t h e  s i t e .  I n  a d d i t i o n ,  no o rgan i c  chemi- 
c a l s  were de tec ted  above t h e  d e t e c t i o n  l l r n i  t s  i n  the 
we1 1 water  sample. However, v a r y i n g  amoun-s 3f  zne 
o rgan i c  chemicals and me ta l s  were measured i n  :he 
s o i l  samples. One sample con ta i ned  h i g h e r  l e v e l s  
o f  ? o l y c n l o r i n a t e d  b i pneny l s  and o t h e r  o rgan i c  :om- 
pounds, whi l e the  o t h e r  two sarnpl es con ta ined  h:  gner 
l e v e l s  o f  meta ls .  The r e s u l t s  c l e a r l y  i nd l ca tn  ncn- 
un i fo rm c m t ~ m l n a t i o n  a t  t he  Dead Creek ~ 1 : s .  

3:;TRIBUT:ON: 9. ? .  Bishop - A3NB R .  G .  Hord - -23 
C .  F .  C a l l i s  - B3CA R .  G .  Kaley - > i 3 A  
J .  H. Craddock - G3WA J. P .  Mieure - U 3 A  

MGK 1 ~ l L 0 2 ~  
D. Guerry - T28 W .  6 .  Papageorge - G3WA 
.P45E.7Heisler 321 Z40 R .  H. S i n i s e  - 1-40 
0.. Hi rks. - N.1.E q, . I& . ,ksc2n? , - 7x5 
C O M P A N Y  C O N F I D E N T I A L  

This document 1s the property of Monsanto Company and the rectp~ent I S  

responsible for its safekeep~ng and dispos~tion. It contalns CONFIDENTIAL 
INFORMATION which must not be reproduced, revealed to unauthorized 
persons or sent outside the Companv w~thout proDer authorlzatlon 

EPq/CEI,RO COPPER/EIWPCB A'I'ICmW FlORK P m C I '  / AITORNEY CLIEiT Pm.?LEE 



MEASUREXENT OF SELECTEE CHEXICALS iN 521; F2OM THE D E A D  CgEE,< SITE 
ILLINOIS EPA SPLIT SAMPLES 

Fo l lowing media r e p o r t s  and subsequent I l l i n o i s  EPA concern about hazardous 
chemicals a t  t he  Dead Creek s i t e  near S a ~ g e t ,  I l l i n o i s ,  personnel from Mon- 
santo 's  W .  G.  K r u m r i c h  P lan t  and the  I l l i n o i s  EPA sampled several  areas 
a t  t he  s t t e  and s p l i t  t h e  samples. The Monsanto samples were submittzed t o  
Cnvi ronmental Sciences f o r  c h a r a c t e r i z a t i o n .  Monsanto ' s concerns about tne 
; i  t e  arose from r e p o r t s  of h igh  l e v e l s  of po i ycn lo r rna ted  b iphenyls and 
~hosphorus ,  as w e l l  as t h e  repor ted  Presence of o the r  chemicals, and the  
pr3ximi  t y  o f  the  s i t e  t o  t he  K r u m r i c h  P lan t .  These samples were taken t o  
l i  ~e both  Monsanto and the  I l l i n o i s  EPA oppo r tun i t y  t o  con f i rm  the  repor ted  
l eve l s  found i n  e a r l i e r  samplings by the  I l l i n o l s  EPA. I n  a d d i t i o n  t o  po l y -  
, :hlor inated b ipheny ls  and phosphorus, several  o the r  "fami 1 i e s "  o f  chemicals 
were measured t o  t r y  t o  i d e n t i f y  o r  e l i m i n a t e  poss ib le  sources o f  the chemi- 
ca l s  3 t  the s i t e .  

Three sediment samples and one w e l l  water sample were taken on October 2 ,  1980 
by Monsanto and IEPA rep resen ta t i ves .  The Monsanto samples were t r a n s f e r r e d  
t o  our  l abo ra to ry  and analyzed f o r  po l ych lo r i na ted  b ipheny ls ,  elemental phos- 
zhorus , cn l  orobenzenes, chlorophenol s , phosphate es te rs ,  and n e t a l  s ( ~ n c l u d i n g  
arsen ic  and i no rgan ic  phosphorus). No elemental phosphorus was detected i n  
any o f  the samples, which imp l i es  t h a t  phosphorus i s  n o t  responsib le f o r  the 
"saoking e a r t h "  repo r ted  a t  the s i t e .  I n  a d d i t i o n ,  no organic chemicals were 
detected aoove the  d e t e c t i o n  l i m i t s  i n  t he  w e l l  water sample. However, vary -  
i n g  amounts o f  t h e  organ ic  chemicals and metals were measured i n  t he  so i  1 
samples One sample conta ined h igher  l e v e l s  of po l ych lo r i na ted  b iphenyls and 
o the r  organic compounds, w h i l e  t he  o the r  two samples contained h igher  l e v e l s  
o f  metal s . The r e s u l  t s  c l ea r1  y i n d i c a t e  non-uni form contamination a t  :he 
Gead Creev s l  t e  

CE'A ILS 

The th ree s o i l  and one water samples were c o l l e c t e d  by Monsanto W .  G. Krummrich 
p l a n t  personnel and I E P A  personnel and s p l i t  a t  the s i t e .  The Monsanto samples 
were t r a n s f e r r e d  t o  t h e  Environmental Ana lys is  Group. I n  our  l abo ra to ry ,  the  
sediment sampl es were handled according t o  Standard Operat ing Procedure (SOP j 
LAN-30-SOP-d, domogenizing, Subdiv id ing and Preserv ing Sediment Samples. Por- 
t i o n s  o f  t he  s o i l  samples were t rans fe r red  t o  Appl ied Sciences f o r  the determi-  
n a t i o n  o f  metals and arsen ic .  



A,nal y t i  c a l  Procedures 

The t h r e e  s o i l  samples were ana lyzed  f o r  a  v a r i e t y  o f  chemica ls  u s i r g  e s t a b l i s h e d  
?roceaures o r  inetnods developed and v a l i d a t e d  f o r  t h e  chemica ls  o f  i n t e r e s t  i n  
s o i l .  The f o l l o w - n g  l i s t  t a b u l a t e s  t h e  methods which were used. 

Ana l y t e  Method No. T i t l e  

P o l y c h l o r i n a t e d  ES-30-M-28 De te rm ina t i on  of P o l y c h l o r i n a t e d  B i  phenyl s  
a i  phenyl  s i n  S o i l  and Sediment 

C h l a r i  na ted  ES-30-M-29 Ce te rm ina t i on  o f  C h l o r i n a t e d  3enzenes i n  
3enzenes S o i l  and Sediment 

C h l o r i n a t e d  is-30-M-30 De te rm ina t i on  of C h l o r i n a t e d  Phen0.s ;n 
Phenol s S o i l  and Sediment 

E l  emen t a l  ES-80-M-24 
Phosphorus ( P , )  De te rm ina t i on  of E lementa l  Phosphorus ( P o )  

i n  S o i l  and Sediment 

Phosqhate Esxers ES-80-M-5 Dete rmina t ion  o f  Group I Compaunas i n  
Sediments . . . 

Me ta l s  Ref .  1 ,  2 I n d u c t i v e l y  Coupled Plasma (ICP) . . . 
Method f o r  Trace Element A n a l y s i s  3 f  
Aa te r  and Hastes 

Arsen i  c  Re f .  3 Methods f o r  Chemical A n a l y s i s  o f  ' A a t w  
and Wastes -Arseni  c  

A l  1  de te rmi  n a t i o n s  were c a r r i e d  o u t  i n  s t r i c t  accordance w i t h  these metnods, 
excep t  t h a t  t h e  p o l y c h l o r i n a t e d  b i pheny l s ,  c h l o r i n a t e d  benzenes and phosphate 
e s t e r s  were measured i n  e x t r a c t s  from a c i d i f i e d  samples t o  f a c i  1  i t a t e  j e t e r -  
m i n a t i o n  o f  c h l o r i n a t e d  phenols  i n  t he  same e x t r a c t s .  

The wa te r  sample was e x t r a c t e d  i n  accordance w i t h  SOP EAN-80-SOP-19, E x t r a c t i o n  
o f  Sem ivo l a t i  l e  Organic  Compounds from Water. The l e v e l s  o f  p o l y c h l o r i n a t e d  
b i p h e n y l s  and phosphorus were determined u s i n g  t h e  a n a l y t i c a l  c o n d i t i o n s  spec i -  
f i e d  i n  t h e  r e s p e c t i v e  method f o r  s o i l s  1  i s t e d  above. 

The a n a l y t i c a l  r e s u l t s  f o r  t h i s  s t udy  a re  t a b u l a t e d  i n  Tables I - V I .  Each t a b l e  
con ta i ns  t h e  r e s u l t s  f o r  a1 1  of t h e  samples f o r  a  s p e c i f i c  group o f  compounds. 
A11 r e s u l t s  f o r  t h e  s o i l s  a r e  i n  ppm ( p a r t s  pe r  m i l l  i o n  o r  ug/g) .  The r e s u l t s  
f o r  t he  wa te r  sample a r e  i n  ppb ( p a r t s  per  b i l l i o n ,  ng /g ) .  I n  gene ra l ,  t n e  
s t a t e d  d e t e c t i o n  1 i m i t s  a r e  t h e  l owes t  l e v e l  a t  which a  g i ven  measurement was 
v a l  i d a t e d .  Leve l s  wh i ch  a r e  appa ren t l y  r e a l  , b u t  which a re  below t h e  v a l  i d a t e d  
d e t e c t i o n  l i m i t  a r e  p resen ted  i n  parentheses. 



Sual i t y  Assurance 

The qua1 i t y  a s s u r a n c e r e s u l  t s  ( i  .e.  , recove ry  and p r e c i s i o n  e v a l u a t i o n s  ) f o r  
these samples have been compi led  a long  w i t h  those of s i m i l a r  samples ana lyzed  
c o n c u r r e n t l y .  These r e s u i  t s  a r e  r e ~ o r t e d  i n  Spec ia l  Study ES-SO-SS-27, Measure- 
ment of Se lec ted  Chemicals i n  S o i l  from t h e  Dead Creek S i t e  - Q u a l i t y  Assurance. 
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2 .  'edera: Regis t 2 r ,  'Jol . 44, No. 233, Decemoer 3, 1979. 

3 .  Yethods f o r  Chemical Ana l ys i s  o f  Waters and Wastes, EPA-600/4-79-020, 
Hethod 206-Arsenic ,  pages : 206.2-1 t o  206.5-2. 



TABLE I .  PPM LEVELS OF PCRs AND ELEMENTAL PlIOSPt(ORU~(P4)_IN DfAcCREEK S O I L  ANE WATER SAMPLCS 

(Water)  
E S  LOG NO. 0100301 0100303 0100305 0100307 0041 701 

DATE SAMPLED 10/2/80 10/2/80 10/2/80 10/2/00 4/16/00 
1 OCAT I ON 40 yds south 268 paces 210 paces Well d t  Theresa's Soil Blank 

o f  Queeny Ave. south o f  south o f  Greenhouse, 101 Mo . Uo t torlls 
Center of Creek 0100301 0100303 Idalnut, Sauget , IL .  St.Clrarles,MO. 

- - - - -- - - 

PCB' s  (C12 t o  
C 1 6  Homologs) 13,000 240 45 I1D 1 ppb NI1 i 1 

P, ND < I ND < I ND < 1 ND ; 1 ppb N D  .; 1 



m 

F TABLE I I. PPM LEVELS OF CtILOROBENZENES I N  D E A L C ? E E K  SOII~%!!!~~- - - -- .- - - . - - 

Q 
!3 
0 ES LOG NO. 0100301 0100303 01 00305 

0041 701 

8 
'd 

DATE SAMPLED 10/2/30 1 C)l2lUO 1U/2/UO 4 1  16/80 
Q LOCAT ION 40 yds south 268 paces 270 paces s o i l  Blank a o f  Queeny Ave. s o u t l ~  o f  south o f  

MO. Botto~ns 

ANALYTE -- -- -- I Center o f  ~ r e e k  --- 01 QO3Q1-- 0100303 s t .  C h d r l e ~  MQ, _ _ 

e 
B MONOCHLOROBENZENE (0 .9 )  NO < 1 (0.3)  ND . 1 

% P-DICHLOROBENZENE 370 (0.3) (0 .4)  ND ' 1 

0-DICHLOROBENZENE 

TRICIILOROBENZENES ( 3 )  
8 
% TETRACHLOROBENZENES (3 )  

PENTACHLOROBENZENE 

3 HEXACHLOROBENZENE 

NITROCHLOROBENZENES (0- , P-) 

( ) \/a]ues i n  parentheses are  below the idated detectlcln l i n l i t .  However* they represent levels detected 

% w i t h  a SIN > 2 . 5  and can be considered se ln i -quant i ta t i \ Ie .  u 
Y 

C 



TABLE 1 I I . PPM 1 E V E L S  O F  CtILOROPHENOLS I N  DEAD C R E E K  SOIL SAMI'Ct S ______- 
\ 

E S  LOG NO. 0100301 0100303 01 00305 004 1 10 1 
DATE SAMPLED 10/2/80 10/2/8O 10/2/80 4 1  16/OU 

40 yds south 268 paces 270 paces Soil  Blank 
of Queeny Ave. soutll of south o f  Mo . Dot to111s 

ANALY TE Center of  Creek - 0100301 - -  0 1 00 ,NU - . - - d & d f i . m -  

2,4-01 CHLOROPHENOL 1 . 2  ND < I  ND < I  ND ~1 

( ) Values in  parentheses a r e  below the v a l i d , ~ t c d  de tec t ion  l i m i t .  However, they represent  l eve l s  detected 
with a S I N  >2 .5  and call be c.o~\s idcr~ct l  sclni -111lmti t d t i v e .  



TABLE I J .  PPM LEVLL> OF-'!iO>PILAl t t S T E H 5  I N  O t A F  CftFkK SOIL. S A M P L E S - _ - - _ -  __ --- - - 

T- 
il ES LOG NO. 0100301 0100303 01 00305 0041 701 

!a DATE SAhlPLED 10/2/80 10/2/80 10/2/130 4 /  1 G / I I O  
o 40 yds south  268 paces 270 paces Soil Uldnk 
n o t  Queenp Ave. south o f  souttr o f  Elo . Ilot to1113 
0 
'd ANALYTE - _ Center o f  Creek 0100301 . 0100303 -- - - - -- - - - - --- --- -- - S t .  Clrdrles,JJl, 
3 

T-BUTYLPHENYLDI PHENYL 
\ 

P 
PI~osPHATE 

3 
NONYLPHENYLDI PHENYL e = PHOS P ~ ~ A T E  ND < l  tlD ', 1 q "  
CUMYLPHENYLDI PtfENYL 3 . 7  

-J w 
ND , 1 

i PHOSPHATE 

;4 w 

G g 
W ( ) Values i n  p d r e n t h e ~ e s  are  below t h e  v a l i d a t e d  d e t e c t i o n  l i n l i  t .  

w i t h  a SIN >2 .5  dnd can be considered semi -qudn t i  t a t i v e .  

ND . 1 ND 1 
U I l l  

Ey 0) 

5 & 
.U I 

l,-J 
V) 

nowever, they represent  1 eve1 s de tec ted  I'LI I 
c. 



TABLE V .  PPC1 L E V E L S  O F  f K T A L S  I N  DEAD CREEK S O I L  SAMI'LES 
';---- 

- --- - -  - -  

ES LOG N O .  \\ OATE S M P L E O  
01003131 0 1 0 ~ 1 3 0 3  

m 
1 0 / 2 / 8 0  1 0 / 2 / U d  

: 4 0  yds sou th  2 G t i  (laces 
o f  Queeny Ave. sou th  o f  

6l -- ANALY TE - Center  o t  Creek --- - -- 0 1 0 0 3 0 1  - - - - . - - 
2l o S I L V E R  IID (1 4 2 
n 
0 
TI 

ALUM1 NUM 

!! BAR I UM 

B E R Y L L I U M  

P BORON 

8 CALC I UM 

I CAOlY I UM 

COBALT 

CHROMIUM 

COPPER 

I RON 

MAGNES I UM 

9 MANGANESE 

'. MOLYBOENUM 

SODIUM 

I N 1 CKEL 

LEAD 

a PHOSPHORUS 4 ANT I MOIJY 
+ 

' r i  
S I L I C O N  

$ T I N  
STRONTIUM 

fd TITANIUM 
VANAD I U M  

Z I N C  

ARSENIC (By A A )  

0 1 0 0 3 0 5  0 0 4  1 101 
l o / 2 / t 3 0  4 1  \big!)  
2 7 0  pdces S o i l  Ularlk 
sout l r  o f  Mo . Ilo t toins 
0 1 0 0 3 0 3  St.Cl ldr1es ,140. -- - - - - 

2 9 NL) .: 1 



TABLE V I  . ---- SUMWRY OF PHOSPIIORUS --- - CONTENT (PPM)  OF - DEAD CREEK -------- S O I L  SAMPLES 

\ 
ES LOG NO.  0100301 U100303 01 00305 0041 701 

DATE SAEPLED 10/2/80 10/2/80 lO/2/UO 
40 yds s o u t h  268 p a c e s  270 ~ q c e s  Soil Yso l a n k  
of  Q u e e n y  A v e .  s o u t l l  of  s o u t l i  o f  I40 , Uo t t 0111s 

ANALYTE -- - C e n t e r  -- o f  .-- C r e e k  - 01 00305 St . C l r a r ~ l e s  MU Ol0OjOl -- - -- - - _ _ _ _ _ - - -  I - -3  

P - ELEMENTAL, 
By GC/HS 

P - INORGANIC ,  
By I C P  

TOTAL PHOSPIIATE 
ESTERS, By GC/MS 
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MEASUREYENT O F  SELECTED CHEMICALS IN SOIL FROM THE DEAD C R E E K  SITE 
N .  G .  KRUMMRICH PLANT SAVPLINGS 

INTRODUCTION 

Following media reports and subsequent I l l inois  E P A  concern about the hazardous 
chemicals a t  the Dead Creek s i t e  near Sauget, 11 1 inois, personnel from Monsanto's 
W. G .  Krumnrich Plant sampled several areas a t  the s i t e .  Samples were submitted 
t o  Envi  ronmental Sciences for characterization. Monsanto ' s concerns about the 
s i t e  arose from reports of high levels of polychlorinated biphenyls and phos- 
phorus, as we11 as the reported presence of  other chemicals, and the proximity 
o f  the s i t e  t o  the Krumrich Plant. These samples were taken t o  give Monsanto 
opportunity t o  confirm the reported levels found in earl ier  sanpl ings by the 
I1 1 inois €PA.  In addition t o  polychlorinated biphenyls and phosphorus, several 
other "families" of chemicals were measured t o  t ry t o  identify or eliminate 
possible sources of the chemicals a t  the s i t e .  

SUMMARY 

E i g h t  sediment samples were taken on August 29 ( 1  ) , September 15  ; 2 ) ,  and 
September 18 ( 5 ) ,  1980 by Monsanto W .  G .  Krumnrich plant representatives. 
The samples were transferred t o  our laboratory for analysis. The samples 
were analyzed for polychlorinated biphenyls, elemental phosphorus, chloro- 
benzenes, chlorophenol s ,  phosphate esters ,  and metals (including arsenic and 
inorganic phosphorus). No elemental phosphorus was detected i n  any of the 
samples, which implies that phosphorus i s  not responsible for the "smoking 
earth" reported a t  the s i t e .  Varying amounts of the organic chemicals and 
metals were measured i n  the soil samples. The results clearly indicate non- 
uniform contamination a t  the Dead Creek s i t e .  

DETA ILS 

Sampl i ng 

The eight soil samples were collected by Monsanto W .  G .  Krmrich plant 
pe rsonne 1 . The Monsanto samples were transferred to the Environmental 

Analysis Group. In our laboratory, the sediment samples were handled accord- 
i ng  t o  Standard Operati ng Procedure (SOP) EAN-80-SOP-6, Homogenizing , Subdi v i  - 
d i n g  and Preserving Sediment Samples. Portions of the soil samples were 
transferred t o  Appl ied Sciences for the determination of  metals and arsenic. 

Analytical Procedures 
I 

The eight soil samples were analyzed for a variety of chemicals using established I 

procedures or methods developed and validated for the chemicals of interest in I 

so i l .  The following l i s t  tabulates the methods which were used. I 
i 
I 
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Analyte Method No. T i t l e  

Po l ych lo r i na ted  ES-80-H-28 Determinat ion of Po l ych lo r i na ted  Biphenyls 
Biphenyls i n  S o i l  and Sediment 

Ch lor ina ted ES-80-M-29 Determinat ion o f  Ch lor ina ted Benzenes i n  
Benzenes S o i l  and Sediment 

Ch lor ina ted ES-80-M-30 Oetermination of Ch lor ina ted Phenols i n  
Phenols S o i l  and Sediment 

Elemental ES-80-M-24 Determinat ion of E l  emen t a l  Phosphorus (P4) 
Phosphorus (Pk ) i n  So i l  and Sediment 

Phosphate ES-80-M-5 Determinat ion of Group I Compounds i n  
Esters Sediments. . . 

Metals Ref. 1 ,  2 I n d u c t i v e l y  Coupled Plasma (IC?) . . . 
Method f o r  Trace E l e m n t  Ana lys is  o f  
Water and Wastes 

Arsenic Ref. 3 Methods f o r  Chemical Ana lys is  o f  Nater  
and Wastes - Arsenic 

A l l  de terminat ions  were c a r r i e d  o u t  i n  s t r i c t  accordance w i t h  these methods, 
except t h a t  t h e  p o l y c h l o r i n a t e d  b iphenyls , c h l o r i n a t e d  benzenes and phosphate 
es ters  were measured i n  e x t r a c t s  from a c i d i f i e d  samples t o  f a c i l i t a t e  d e t e r n i -  
n a t i o n  o f  c h l o r i n a t e d  phenols i n  the  same ex t rac ts .  

Resul t s  

The a n a l y t i c a l  r e s u l t s  f o r  t h i s  study are tabu la ted  i n  Tables I - V I .  Each t a b l e  
conta ins the  r e s u l t s  f o r  a l l  of t he  samples f o r  a  spec i f i c  group o f  compounds. 
A1 1  r e s u l t s  f o r  t h e  s o i l s  are i n  ppm (pa r t s  per  m i l  1 i o n  o r  ,,g/g). l n  general ,  
t h e  s t a t e d  d e t e c t i o n  l i m i t s  a re  the  lowest  l e v e l  a t  which a g iven measurement 
was va l i da ted .  Levels which are apparent ly  r e a l ,  bu t  which are  below the v a l i -  
dated de tec t i on  1  i m i  t are presented i n  parentheses. 

gual  i t y  Assurance 

The qua1 i t y  assurance r e s u l t s  ( i  .e., recovery and p rec i s ion  eva lua t i ons )  f o r  
these samples have been compiled a long w i t h  those of s i m i l a r  samples analyzed 
concu r ren t l y .  These r e s u l t s  are repor ted  i n  Special Study ES-80-SS-27, Measure- 
ment o f  Selected Chemicals i n  S o i l  from the  Dead Creek S i t e  - Q u a l i t y  Assurance. 

REFERENCES 

1 . Methods f o r  Chemical Analys is  of Waters and Wastes, €PA-600/4-79-020, 
page: Metals - 6, Sect ion 4.1.3. 

2. Federal Reg is te r ,  Vol . 44, No. 233, December 3, 1979. 

3. Methods f o r  Chemical Analys is  o f  Waters and Wastes, €PA-600/4-79-020, 
Method 206 - Arsenic,  pages: 206.2-1 t o  206.5-2. 



errsLE I ppy LEVELS OF PCBs AND EL~MENTAL PHOSPHORUS (Pr) I N  DEAD CREEK S O I L  SAMPLES 
E- 

- 

ES LOG NO. 00915A1 0091 542 0091 543 0091 907 0091 908 0091 909 009191 1 0041 701 
DATE SAMPLED 8/29/1w 91 15/80 91 1 5/80 91 18/80 91 18/80 91 18/80 91 18/80 41 16/80 

LOCAT I ON 1 00 ' North 300' Y 9 # 10 # I 1  #14 Y 15 So11 Blank 
f ran Star t  from 140. Bot toms 
Judittl Ln. s t a r t  S t  .Charles ,MO, 

-- -- - - - - -- -- - - -- - - - - -- 

2 9 5000 190 4600 150 3 p ~ ~ ~ s H ~ ~ f o ~ ! )  7 30 
400 280 ND<1 

24 



11. PPM LEVELS OF CHLOROBENZENES IN  DEAD CREEK SOIL SAMPLES - 

ES LOG NO. 0091541 0091542 0091543 0091907 0091908 0091909 0091910 0091911 0041701 
DATE SAMPLED 8/29/80 9/15/00 9/15/80 9/18/80 9/18/80 9/18/80 9/18/80 9/18/80 4/16/80 

LOCAT I ON 100 ' North 300 ' 19 110 #11 #14 P15 Soi 1 Blank 
from Start from Ma. Uotton~s 
Judith Ln. start S t  .Charles ,MO. 

~MOIOLHLOROBENZENE NA N A N A (0.9)  2.0 (0.2) IW< 1 (0.1 ) 

P-01 CHLOROBENZENE NA N A N A 34 4.0 3.4 2.5 (0.7) 

PENTACHLOROBENZENE 

1 MA = Not Analyzed 

( ) Values in parentheses are below the validated detection limit. However, they represent levels detected 
with a SIN >2.5  and can be considered semi-quantitative. 

2 



1 1 1  p p ~  LEVELS OF CHLOROPHENOLS IN DEAD CREEK SOIL SAMPLES 

$8 
ES LOG NO. 0091541 0091542 0091543 0091907 0091908 0091909 0091910 0091911 0041701 8 

"u DATE SAMPLED 8/29/80 9/15/80 9/15/80 9/18/80 9/18/80 9/18/80 9/18/80 9/18/80 4/16/80 

4 LOCAT ION 100 ' North 300 ' 19 # l o  11 1 #14 #15 So i l  Blank 
from S t a r t  from Mo. Bottoms 
Jud i th  L n .  S t , m ,  - -- - s t a r t  

P 

4 PENTACKOROPHENOL NA N A N A 32 ND <I 1.1 t4D<1 ND<1 ND<1 

4 NA = Not analyzed 

9 ( ) Values i n  parentheses are  below the va l ida ted  de tec t ion  1 i m i t .  However, they represent l e v e l s  detected , ~ 4 t h  a SIN >2.5 and can be considered semi-quant i ta t ive .  



TABLE I V .  PPM LEVELS OF PtIOSPHATE ESTERS I N  DEAD CREEK SOIL SAMPLES 

ES LOG NO. 0091 541 0091542 0091543 0091907 0091908 0091909 0091910 0091911 0041701 
DATE SAMPLED 8/29/80 9 /15 /80  9 /15/80 9 /18 /80  91 18/00 9 /18 /80  9/  18 /80 9/  18 /80 4 /16 /80  

LOCAT ION 100 ' N o r t h  300 ' 1 9  # l o  # I 1  # I 4  #15  S o i l  B l a n k  
from S t a r t  f r o n ~  Mo . Bo t to1115 
J u d i  tll L n .  s t a r t  St.Charles,MO. 

DIBUTYLPHENYL 
PHOSPHATE 

BUTY LO1 PHENY L 
PHOSPHATE 

TR IPHEfJY L (0 .3)  150  1 8  200 3 . ~ 1  ND<1 ND<l ND<l ND.1 
PHOSPHATE 

2-ETHYLHEXYLDIPHENYL 3.5 . 1 7  11 ND<1 NDJ 1 .O (0.5) ND< l  ND<J 
PHOSPHATE 

I SODECY LO IPHENY L 
PHOSPHATE 

T-BUTYLPHENYLDIPHENYL ND<1 ND<100 NDc10 ND<1 ND 41 NDc1 ND<I ND.1 N D  <I 
PHOSPHATE L 

bl 
% 

DI-T-BUTYLPHENYLPHENYL N A N A N A ND<l ND < 1 ND<l ND<1 ND <1 ND <1 
PHOSPHATE c 

r 
t- 

NONYLPHENYLDIPHENYL o ND<2 ND<200 ND <20 ND<1 1 .O ND<1 ND<1 ND<1 ND<1 
PHOSPHATE w 

J 

CUMYLPHENYLOIPIIENYL ND<1 ND.100 NDclO 2.6 2.4 2 . 4  2.2 2.6 ND.1 
I)  1 1 ,  

e, c, r 

PHOSPHATE 
rCl l 
ID I*, 

0 

NA = N o t  a n a l y z e d  

( ) Va lues  i n  p a r e n t h e s e s  a r e  b e l o w  t h e  v d l  i d a t e d  d e t e c t i o n  1 imit. However, t h e y  r e p r e s e n t  l e v e l s  d e t e c t e d  
w i t h  a S I N  >2.5 and  c a n  b e  c o n s i d e r e d  s e m i - q u a n t i t a t i v e .  



TABLE V PPM LEVELS OF METALS I N  DEAD CREEK SOIL  SAMPLES w-- 
ES LOG NO. 0091541 

DATE SAMPLED 8/29/80 

m 

? from 
ANAL Y TE Judith Ln. 

8 SILVER 
bi 

17  
6 
,-, ALUM1 NUM 2 300 a 
3 BAR I UM 210 

$ BERYLLIUM NO <1 
td 
H 
H 

BORON 68 

CALC I UM a CADMIUM 
t3 

3 COBALT 67 

I CHROMIUM 4 4 
< - COPPER 25,000 
$ IRON 24,000 . . 

MAGNES I UM 

MANGANESE 

a MOLYBDENUM 63 
'-, SOD I UM 350 

4 NICKEL 9 50 

LEAD 

PHOSPHORUS 

I2 ANTIMONY c 
I- 

130 

! SILICON r 
P 

210 

0091 542 
91 1 5/80 
N o r t h  
Start 

0091543 
9/ 15/80 
300 ' 
f r o l n  
s t a r t  

3.3 

720 

640 

ND 51 

2 1 

2200 

17 

1 3  

6 1 

16,000 

2600 

31 0 

9.3 

38 

710 

260 

1400 

2400 

5 4 
2 70 

9 T I N  0 
w 7 6 2 7 7 1 
00 5 STRONT I UM 64 35 42 

k! 
F;1 

TITANIUM 49 60 9 4 

VANAO IUM 46 13 14 

ZINC 20,000 1400 5900 

ARSENIC ( B y  AA) N A N A N A 

NA = Not analyzed 

0091907 0091908 0091309 0031910 0091911 0041701 
9/18/80 3/ lU/80 9/ 18;80 9/18/@0 9/18/80 4/16/80 

#9 %10 111 #14 Y 15 Soil Blank 
Mo. Bottoms 
St.Charles,MO. 

ND.1 20 20 19 4.2 NDcl  
2700 2400 31 00 3600 3900 5600 

2400 230 940 1000 1100 120 



V I .  SIJWRY OF PHOSPHORUS CONTENT (PPM) OF DEAD CREEK S O I L  SAMPLES -- - -- - - 

I, 

ES LOG NO. 0091541 0091542 0091543 0091907 0091908 0091909 0091910 0091911 0041701 
DATE SAMPLED 8/29/80 9/15/80 911 5/80 9/18/80 9/18/80 9/18/80 9/18/80 9/18/80 4/16/80 

LOCATION lt)oo N o r t h  300 ' # 9 # 10 # 1 1  11 4 #15 Soil Blank 
S t a r t  from Mo. Bottows 

j , ~ d i t h  Ln .  -.- - s t a r t  St,Charles .MO 

'P - ELEMENTAL. 

8 my I C P  

% [ TOTAL PHlSPtIATE 
ESTERS, By GC/MS 

9 '. 

I 
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MEASUREMENT OF SELECTED CHEMICALS I N  SOIL FROM THE DEAD CREEK SITE - 
QUl,lTy 4SYMBNfL 

INTRODUCTION 

Fol  1 owi ng media r e p o r t s  and subsequent I 1  1 i n o i  s EPA concern about hazardous 
chemicals a t  t h e  Dead Creek s i t e  near Sauget, I l l i n o i s ,  personnel f rom Monsanto's 
W .  G .  Krurnrnrich P l a n t  sampled several  areas a t  t h e  s i t e .  Samples were submit ted 
t o  Environmental Sciences f o r  analyses f o r  po l ych lo r i na ted  b ipheny ls ,  elemental 
phosphorus, c h l o r i n a t e d  benzenes, c h l o r i n a t e d  phenols, phosphate e s t e r s ,  and 
metals . Dur ing t h e  var ious  determinat ions,  r e p l  i c a t e s  and spiked samples were 
analyzed t o  eva lua te  t h e  performance o f  t he  method used f o r  these p a r t i c u l a r  
sampl es . 
SUMMARY 

Th is  r e p o r t  summarizes the  q u a l i t y  assurance r e s u l t s  obta ined f o r  var ious  samples 
analyzed du r ing  the  course of t h i s  p r o j e c t .  The accuracy ( recovery from spiked 
samplss) and p r e c i s i o n  ( r e l a t i v e  standard d e v i a t i o n  of r e p l  i c a t e  de terminat ions)  
r e s u l t s  are tabu la ted  here in .  Although i t  would be d i f f i c u l t  t o  summarize t h e  
o v e r a l l  performance of t he  methods f o r  a l l  t h e  analytes,  i n  general ,  t he  methods 
performed a t  t he  recovery and p r e c i s i o n  l e v e l s  es tab l ished du r ing  method v a l i d a -  
t i o n .  

DETAILS 

A n a l y t i c a l  Methods 

The s o i l  samples were analyzed f o r  the  var ious  chemicals us ing  es tab l i shed  pro-  
cedures o r  methods developed and vaJidated f o r  t h e  chemicals o f  i n t e r e s t  i n  
s o i l .  The f o l l o w i n g  1 i s t  tabu la tes  the  methods which were used. 

Ana ly te  Method No. T i t l e  

Po l ych lo r i na ted  ES-80-M-28 Determinat ion o f  Po lych lor ina ted Biphenyls 
B i  phenyl s i n  S o i l  and Sediment 

Ch lor ina ted ES-80-M-29 Determinat ion o f  Ch lor ina ted Benzenes i n  
Benzenes S o i l  and Sediment 

Ch lor ina ted ES-80-M-30 Determinat ion o f  Ch lor ina ted Phenols i n  
Phenols S o i l  and Sediment 

Elemental ES-80-M-24 Determination of Elemental Phosphorus (Pit) 
Phosphorus (P4)  i n  S o i l  and Sediment 

Phosphate ES-80-M-5 Determinat ion o f  Group I Compounds i n  
Es ters  Sediments . . . 

Metals 

Arsen ic  

Ref. 1, 2 I n d u c t i v e l y  Coupled Plasma (ICP) . . . 
Method f o r  Trace Element Analys is  o f  
Water and Wastes 

Ref.  3 Methods f o r  Chemical Analys is  o f  Water and 
Wastes - Arsenlc 
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MEASUREMENT OF SELECTED CHEMICALS IN SOIL FROM THE DEAD C R E E K  S I T E -  
QUALITY ASSURANCE 

INTRODUCTION 

Following media repor ts  and subsequent I l l i n o i s  EPA concern about hazardous 
chemicals a t  the Dead Creek s i t e  near Sauget, I l l i n o i s ,  personnel from Monsanto's 
W .  G .  Krummrich Plant sampled several areas a t  the  s i t e .  Samples were submitted 
to  Envi ronmental Sciences f o r  analyses f o r  polychlorinated biphenyls, elemental 
phosphorus, chlorinated benzenes, chlorinated phenols, phosphate e s t e r s ,  and 
metals. During the  various determinations, repl i ca tes  and spiked samples were 
analyzed to  evaluate the  performance of the method used f o r  these pa r t i cu l a r  
samples . 

SUMMARY 

This repor t  summarizes the  qua1 i  ty  assurance resu l t s  obtained fo r  various samples 
analyzed during the  course of t h i s  project .  The accuracy (recovery from spiked 
samples) and precision ( r e l a t i ve  standard deviation of repl i c a t e  determi nat ions)  
r e su l t s  are  tabulated herein.  Although i t  would be d i f f i c u l t  to  sumar i ze  the  
overall  performance of the methods f o r  a l l  the  analytes ,  in general ,  the methods 
performed a t  the  recovery and precision leve l s  established during method valida- 
t i on .  

DETAILS 

Analyti cal Methods 
UGK 1111042 

The so i l  samples were analyzed f o r  the various chemicals using es tabl ished pro- 
cedures o r  methods developed and va-lidated fo r  the  chemicals of i n t e r e s t  in 
s o i l .  The following l i s t  tabulates the methods which were used. 

Analyte Method No. T i t l e  

Polychlorinated ES-80-M-28 Determination of  Polychlorinated Biphenyls 
Biphenyl s  i n  Soil and Sediment 

Chlorinated ES-80-M-29 Determination of Chlorinated Benzenes i n  
Benzenes Soil and Sediment 

Chlorinated ES-80-M-30 Determination of Chlorinated Phenol s  i n  
Phenols Soil and Sediment 

Elemental ES-80-M-24 Determination of Elemental Phosphorus (P4 ) 
Phosphorus (P4)  in  Soi 1 and Sediment 

Phosphate ES-80-M-5 Determination of Group I Compounds in 
Esters Sediments . . . 

Metal s  

Arsenic 

Ref. 1 ,  2 Inductively Coupled Plasma (ICP) . . . 
Method for  Trace Element Analysis of 
Water and Wastes 

Ref. 3 Methods f o r  Chemical Analysis of Water and 
Wastes - Arsenic 
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MEASUREMENT OF SELECTED CHEMICALS IN SOIL FROM THE DEAD CREEK SITE-  
QUALITY ASSURANCE 

INTRODUCTION 

Following media reports and subsequent I l l inois  EPA concern about hazardous 
chemicals a t  the Dead Creek s i t e  near Sauget, I l l inois ,  personnel from Monsanto's 
k .  6 .  Krurnmrich Plant sampled several areas a t  the s i te .  Samples were submitted 
t o  Envi ronmental Sciences for  analyses fo r  polychlorinated biphenyls, elemental 
phosphorus, chlorinated benzenes, chlorinated phenols , phosphate es ters ,  and 
metals . During the various determinations, rep1 icdtes and spi ked samples were 
analyzed t o  evaluate the performance of the method used for these particular 
sarnpl es. 

SUMMARY -- 

This report summarizes the quality assurance results obtained for various samples 
analyzed during the course of this  project. The accuracy (recovery from spiked 
samples) and precision (relative standard deviation of replicate determinations) 
results are tabulated herein. Although i t  would be d i f f icul t  to sumnarize the 
overall performance of the methods for a1 1 the analytes, in general, the methods 
performed a t  the recovery and precision levels established during method valida- 
tion. 

DETAILS --- UGK 1111042 

Analytical Methods -- 

T h e  soil samples were analyzed for the various chemicals using established pro- 
cedures or methods developed and va.1idated for the chemicals of interest in 
so i l .  The following l i s t  tabulates the methods which were used. 

Arialyte - Method No. Tit le  

Polychlorinated ES-80-M-28 Determination of Polychlorinated Biphenyls 
Biphenyls in Soil and Sediment 

Chlorinated ES-80-M-29 Determination of Chlorinated Benzenes i n  
Benzenes Soil and Sediment 

Chlorinated ES-80-M-30 Determination of Chlorinated Phenols in 
Phenols Soil and Sediment 

Elemental ES-80-M-24 Determination of Elemental Phosphorus (P4) 
Phosphorus ( P 4 )  in Soil and Sediment 

Phosphate ES-80-M-5 Determination of  Group I Compounds in 
Esters Sediments , . 

Metals 

Arsenic 

Ref. 1 ,  2 Inductively Coupled Plasma ( I C P )  . . . 
Method for Trace Element Analysis of 
Water and Wastes 

Ref. 3 Methods for Chemical Analysis o f  Water and 
Wastes - Arsenlc 
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All determinations were ca r r ied  out in s t r i c t  accordance w i t h  these  methods, 
except t h a t  the  polychlorinated biphenyls, chlorinated benzenes and phosphate 
e s t e r s  were measured in ex t rac t s  from ac id i f i ed  samples t o  f a c i l i t a t e  determi - 
nation of chlorinated phenols i n  the same ex t r ac t s .  

Results 

T h e  r e su l t s  f o r  the determinations oT tne  comp~unhs OF i r f t ~ r m t  91xu-e kcfi, ~ y + y + ~ -  
ed in  Special Studies ES-80-SS-24, 25, and 26,  Measurement of Selected Chemicals 
in Soil from the  Dead Creek S i t e  . . . This Special Study i s  a compilation of 
the  qua l i ty  assurance r e su l t s  f o r  a1 1 three  Special Studies. 

Qua1 i t y  Assurance 

The recovery and precision r e su l t s  f o r  the  determinations a re  tabulated in 
Tables I-V. Each t ab l e  contains the  r e su l t s  f o r  a l l  qual i ty  assurance samples 
fo r  a spec i f i c  group of compounds. Recovery resu l t s  are  reported as percent 
recovery, ca 1 cul a ted as  

Concentration (sample + spike)-  average concentration 
% Recovery = (sample) x 100 

- 
Concentration (spike added) 

Precision r e su l t s  a r e  reported as percent r e l a t i ve  standard deviation (RSD) f o r  
repl i c a t e  deterrninati ons . 
The tables  present the  recovery and precision resu l t s  i n  concentration ranges 
(1-10 pprn t o  10,000 - 100,000 pprn). The  en t r i e s  are  averages of a l l  values 
f o r  a1 1 samples which had e i t he r  recovery o r  precision evaluated i n  tha t  range. 
A1 1 values a r e  f o r  actual  samples except the  metals recovery r e su l t s ,  which a re  
f o r  spiked blank so i l  . In the  recovery column, N E  means Not Evaluated, i .e.,  
no samples were spiked i n  t h a t  concentration range, and ND means Not Determinable, 
i , e . ,  the spiking level was too low (usually < 50%) compared to  the  level ac tua l ly  
in the  sample. In t he  precision columns, NE means Not Evaluated, i . e . ,  no repl i -  
ca tes  were analyzed which contained the analyte i n  t h a t  concentration range. 

More de ta i l ed  compilations of the  accuracy and precision resu l t s  can be found 
in Reference 4.  

R E F E R E N C E S  

1. Methods f o r  Chemical Analysis of Waters and Wastes, EPA-600/4-79-020, 
page : Metals - 6 ,  Section 4.1.3. 

2 .  Federal Register,  Vol. 44, No. 233, December 3 ,  1979. 

3 .  Methods fo r  Chemica'l Anaqrysir '&~*LIYI wd Y&5+L~5, V?R-r;JV!44-7Q-r12a, 
Method 206 - Arsenic, pages: 206.2-1 t o  206.5-2. 

4 .  RGK NBP 1914831 

WCK 11LLO43 



RECOVERY AND PRECISIOf4 

TABLE I .  PCBs AND ELEMENTAL PHOSPHORUS (PI+) IN  DEAD CREEK SOIL SAMPLES ----- 

\, LEVEL 1-10 ppn 10-100 ppm 100-1,000 ppn 1,000-10,000 ppm 10,000-100,000 ppm 
ANALYTE % Rec % RSD % Rec %RSD -. % Rec %RSD % Rec %RSD . - . . --A %Rec % RSD 

PCB's (C12 t o  
C16 Homologs) 



RECOVERY AND PRECISION 

m TABLE 11. CHLOROBENZENES I N  DEAD CREEK SOIL SAMPLES s 
8 
8 
8 

1-10 ppm 10-100 ppm 100-1,000 ppm 
% Rec % RSD % Rec % RSD % Rec % RSD . 



RECOVERY AND PRECISION 

m 

? TABLE 111. CHLOROPHENOLS I N  DEAD CREEK SOIL SAMPLES 

B 
8 
8 

! 1-10 ppm 10-100 ppm 100-1,000 pprn 

P ANALY TE % Rec % RSD % Rec % RSD % Rec % RSD 

d 
0-CHLOROPHENOL 19% 34% 

8 'B P-CHLOROPHENOL 36% 26% 

PENTACHLOROPHENOL 140% 46% 40% N E 36% 20% 



RECOVERY AND PRECISION 

m TABLE IV. PHOSPHATE ESTERS I N  DEAD CREEK SOIL  SAMPLES -- 

8 w \, LEVEL 1-10 ppm 10 -100  ppm 100-1,000 ppm 1,000-10,000 
ANALYTE % Rec % RSD % Rec % RSD % Rec % RSD % Rec % RSD 

DIBUTY LPHENY L 
PHOSPHATE 

BUTYLDIPHENYL 
PHOSPHATE 

TRIPHENYL 
PHOSPHATE 

I g !  : 2-ETHYLHEXYLDIPH~NYL 
PHOSPHATE 90% 47% 110% N E 115% NE N E N E 

I ISODECYLDIPHENYL 
PHOSPHATE NE ti E NE NE N E N E N E NE 21 ; 

\ 1 :  T-BUTY LPHENYLDI P W Y L  
2 1 PHOSPHATE 70% fllE 

DI-T-BUTYLPHENY LPHENYL 
PHOSPHATE 88% N E 

EI NONYLPHENYLDIPHENYL 
x PHOSPHATE 84 % 8% 

8, g 
CUMYLPHENYLDI PHENYL 8 1  c PHOSPHATE 62% 21  % 

r 
r $ g 

Q *  
3 



RECOVERY AND PRECISION 

TABLE V. METALS I N  DEAD CREEK S O I L  SAMPLES . 
1 - 1 0  Py lRsD-  1 - 1 0 0  p m 1 0 0 - 1 , 0 0 0  pm 1 0 0 0 - 1 0 , 0 0 0 p p m  1 0 , 0 0 0 - 1 0 0 , 0 0 0 p p r n  

ANALY TE % Rec % RBc-- ! RSD % R e c  % RsD - % Rec X kSD X Rec % RSD 

S ILVER 

ALUM I NUM 

BAR I UM 

BERYLLIUM 

BORON 

CALC I UM 

CADMIUM 

COBALT 

CHROMIUM 

COPPER 

I RON 

MAGNES I U M  

MANGANESE 

MOLYBDENUM 

SOD I UM 

NICKEL 

LEAD 

PHOSPHORUS 

ANTIMONY 

S I L I C O N  ND NE N D 
C 

T I N  O 88% NE 8 5 %  
C 

STRONTIUM OD 
8 1  % NE 1 0 5 %  

T I T A N I U M  N D ti E 9 9 %  
VANADIUM ND N E N D 
Z I N C  N D NE 1 3 9 %  

ARSENIC (By AA)  NE NE N E 
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RE: roposal 
Sector B 

review of the background data1 and analytical data 
offer the following observatio*: 

I. PCB co tamination is evident throughout b e  creek bed as found 
in 3 h parate sampling events. 

2 .  PeaYybaI ~oncentratlons in u n y  sas s crce*d EP Tor or TC 
ncalc Latedn thresholds. 

3 .  Other halogenated organic compounds I in so i l  besides 
PCB's include: 

of process is 
( X  waste) or 

and 

I 

I I 

I 
I 1 

I 



i I 

5. As in icated earlier, the high metal concentration would lead 
one t think the soils would be posdibly  classed as RCRA 
Hazar ous - EP Toxic (See 4 0  CFR 261.24 for poss ib le  A s ,  Ba, 
Cd, c , Pb, Hg and Ag). 1 

t I 
This is based an the calculation od total concentration 
divid d by a factor of 20. T h i s  apprdach has been accepted 
by IE in determining applicability of pharacteristic listing 
(DO04 D017) . I 

! 

r, based on ground water analysis iit does n o t  appear the 
are in a leachable form. This i b  evident based on the 

vely low concentrations found in/ water. 

1 
6 .  Soma f the sample locati- ' ireAc%ts!.b.ihranrentration of 

PCB's (HOCts) and heavy metals w h i b  could porentially 
class fy the s o i l  as a California ; L i s t  Waste requiring 
incin ration. i The combination bf hazardous waste 
(char cteristic for metals) and HOC8s gpm would qualify 
as an incinerable - specifically PCB (See 4 0  cFR 
268.3 d . 1  and 4 0  CFR 268.42 a .2 ) .  

r classification via analysis further background 
for me to suitability fo r  

b. rther investigate background of /bead Creek in order to 
under National contingeinky Plan criteria. 

1 

a.  un toxicity characteristic I'TC/' metals and run"TCw 
rganics also. (The organics PO ion will be applicable 
/25/90 and if orqanic exceeds % reshokd value, then 

dioxins must be evalua as to applicability 
acceptance criteria 

TCDD is present above l i m i t s  raises 
I must be assured, sampling and 

Corporate policies 

aste may be hazardous by 
t tachent  . 

are considered non-ragulat !b d then they may be 
Emelle as PCB waste, A omprehensive sampling 

should be developed order to adequately 
soils upon removal. 

characteristic.) See e 



If determined to be EP toxic for 
exceed or equal 1000 ppm, Emelle 
landfkll or the stabilization of 

o n - s i t e  process prior to 

I 

metals / and 
may oftfer 
metals 1 may 
shipment. 

I 

total HOC' s do not 
stabilization then 
take place in-situ 

5 .  As yob can see the LDR, BDAT, Drop ~ e d d  Dates questions all 
on waste classification issdes. Segregation may 

be a possibility similar to /a job happening in the 
where some material is suitable for landfill 

must go to incinera ion from the same job. I 
6 .  pendibg restrictions are (1) TC ruie for characteristic 

deterpination effective 9/25/90. ( 2 )  ~ h g u s t  8 ,  1990 variance 
expirption for characteristic uas*#s --r62t.rm3.c, 

( 3 )  Out-of-state e f f e c t i v e  7/15/96. 
classification (Cerro Copper) 

the opportunity t o  review the p ject and look forward 
you and Monaanto in any way 1 $tn. 

j llb 

Attachment 1 
I 



EPA HW, 

I 
N W a t  Canstrtuent R . q U h t o q  

kv.1 (aQ/L, 

DO04 Arsanrc 
0003 Bulum 5.0 
3018 Henran. 100.0 

0006 Cadaim 0.5 
Do19 U ? b ~ n t a t r r c n l ~ ~ ~ = ~  1 . 0  
3020 Chlordane 0 . 5  
3021 Cbbrabanzena 0 . 0 1  
0022 Chlorofon 100 , o 
3007 Chroarm 6 . 0  
0023 o'Czesol 3.0 200.0- 
0024 m-Cr88al tOO.O* 
0025 p-Cresol 200.0' , 
3026 C l c U 8 1  200.0' 
DO16 2.4-O 100 0 
DO27 lt4-Oich~oro~mnz~n~ 7 . 5  
DO28 1,2-Oic&lorootn~~ 0.5 
5029 1.1-Dichloroaayl.no 0.7 
003 0 2,4-Oinltratoluano 0. ~3~ 
90 12 Endrin 0.02 
3031 Hapcachlor (and its 

hydxoxldm ) 0,OOf 
0032 ~ c h l o ~ ~ o n z m o  0.13 
DO3 3 HWchloro-1,3-butadi8nr 0 . 5  
0034 HaxacUoroachana 3.0 
0008 Iaad 5 .0  
DO13 uadula 0 .4  
DO09 0 2 
0014 q-or 10.0 
D03S -1 ethyl katana 200.0 
DO36 Banabrru-  2.0 
0037 Pllt.ahl~ropb(u101 100. O3 
0038 5 . 0  
Dot0 1.0 
0011 suorrr: 9 .0  
0039 T-ehl0~0.thyla 0.7 
DO13 Tort.Oa.I)r 0. S 
0040 Triehlotoatlzylma 0. s 
9041 2t4,5-Tr~Ehlorophonol 400 a 



r?. 3 -/-~exrcrty c:araczarzr+rc C o n s t i y ~ . n + ~  
- land RequLatary Laveis ( c3nr2nu.d) 

Hazardous waafm n ar. 
Cb-&cal abstracts srrvlca n-mr. 

J QuantLcatron llaa is qreafat *- t9& calculatmd raqulatay 
laval. 3. qurnr t a t i o n  L-t ttimrmtora bacaaaa the rrr-amy 
1.~81. T LL a,&-,and p-Cra 01 c~ncantrations cannot b 8  d i f f r r r n t i a w ,  ' 
th. t0t.l ct~iol Do261 concurtration i s  uud. Tha ~ - 8 t O -  
lrvai for total c a801 is 200 m g / l .  4 
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R. G. Hord 

Three sediment samples and one w e l l  water sample were 
taken on October 2, 1980 by Monsanto and IEPA repre-  
senta t ives .  The Monsanto samples were t r a n s f e r r e d  t o  
ou r  l a b o r a t o r y  and analyzed f o r  p o l y c h l o r i n a t e d  biphen- 
y l s ,  elemental phosphorus, chlorobenzenes, chlorophenol s, 
phosphate es ters ,  and metals ( i n c l u d i n g  arsen' ic and 
i no rgan ic  phosphorus). No elemental phosphorus was 
detec ted i n  any o f  t h e  samples, which imp1 i e s  t h a t  
phosphorus i s  no t  respons ib le  f o r  the  "smoking ea r th "  
repo r ted  a t  t h e  s i t e .  I n  a d d i t i o n ,  no organic cherni- 
c a l s  were detec ted above t h e  de tec t i on  l i m i t s  i n  t he  
w e l l  water  sample. However, va ry ing  amounts o f  the  
organ ic  chemicals and metals were measured i n  the 
s o i l  samples. One sample conta ined h igher  l e v e l s  
o f  p o l y c h l o r i n a t e d  b ipheny l s  and o t h e r  o rgan ic  com- 
pounds, w h i l e  t he  o t h e r  two samples conta ined h igher  
l e v e l s  o f  metals.  The r e s u l t s  c l e a r l y  i n d i c a t e  non- 
un i f o rm contaminat ion a t  t he  Dead Creek s i t e .  

0. R .  Bishop - A3NB R. G .  Hord - T2B 
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0.  Hicks - N1E 
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MEASUREMENT OF SELECTED CHEMICALS I N  SOIL FROM THE DEAD CREEK SITE 
ILLINOIS EPA SPLIT SAMPLES 

INTRODUCTION 

FQ~.~.w.~.QQ artdUi,a - i w 3  and su~sequent I 1  1 i nois €PA concern about hazardous 
chemicals a t  the Dead Creek s i t e  near Sauget, I l l i n o i s ,  personnel from Mon- 
santo's W .  G. Krumnrich Plant and the I l l i n o i s  EPA sampled several areas 
a t  the s i t e  and s p l i t  the samples. The Monsanto samples were submit t ted t o  
Environmental Sciences f o r  character izat ion.  Monsanto's concerns about the 
s i t e  arose from reports o f  h igh leve ls  o f  po lych lor inated biphenyls and 
phosphorus, as we l l  as the reported presence of other chemicals, and the 
proximity o f  the  s i t e  t o  the Krumnrich P lant .  These samples were taken to  
give both Monsanto and the I l l i n o i s  EPA opportuni ty t o  conf i rm the reported 
leve ls  found i n  e a r l i e r  samplings by the I l l i n o i s  €PA. I n  add i t i on  t o  poly-  
chlor inated biphenyls and phosphorus, several other "fami 1 i e s "  o f  chemicals 
were measured t o  t r y  t o  i d e n t i f y  o r  e l im ina te  possible sources o f  the  chemi- 
cals a t  the s i t e .  

SUMMARY 

Three sediment samples and one we l l  water sample were taken on October 2, 1980 
by Monsanto and IEPA representatives. The Monsanto samples were t ransfer red 
t o  our laboratory  and analyzed f o r  po lych lor inated biphenyls , elemental phos- 
phorus, chl  ombenzenes , chlorophenol s , phosphate esters , and metals ( inc lud ing  
arsenic and inorganic phosphorus). No elemental phosphorus was detected i n  
any of the samples, which imp1 ies  t h a t  phosphorus i s  no t  responsible f o r  the 
"smoking ear th"  reported a t  the s i t e .  I n  addi t ion,  no organic chemicals were 
detected above the detect ion 1 im i t s  i n  the we l l  water sample. However, vary- 
ing amounts o f  the organic chemicals and metals were measured i n  the  s o i l  
samples. One sample contained higher leve ls  of po lych lor inated biphenyls and 
other organic compounds, whi le  the o ther  two samples contained higher leve ls  
o f  metals. The resu l t s  c l e a r l y  i nd i ca te  non-uniform contamination a t  the 
Dead Creek s i t e .  

DETAILS 

The three s o i l  and one water samples were co l lec ted by Monsanto W. G. K rumr i ch  
p lan t  personnel and IEPA personnel and s p l i t  a t  the s i t e .  The Monsanto samples 
were t ransfer red t o  the Environmental Analysis Group. I n  our laboratory,  the 
sediment samples were handled according t o  Standard Operating Procedure (SOP) 
EAN-80-SOP-6, Homogenizing, Subdividing and Preserving Sediment Samples. Por- 
t i ons  o f  the s o i l  samples were t ransferred t o  Applied Sciences fo r  the determi- 
nat ion o f  metals and arsenic. 

WGK 1111084 
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Anal y t i  ca 1 Procedures 

The three soi l  samples were analyzed fo r  a  variety of chemicals using established 
procedures or methods developed and validated for  t h e  chemicals of in te res t  in 
so i l  . The fol l  owing 1 i s t  tabulates the methods which were used. 

Analyte Method No. T i t l e  

Pol ych 1 orinated ES-SO-M-28 Determination of Polychlorinated Biphenyls 
Biphenyls in Soi 1 and Sediment 

Chlorinated ES-80-M-29 Determination of Chlorinated Benzenes i n  
Benzenes Soil and Sediment 

Chlorinated ES-80-M-30 Determination of Chlorinated P9enol s  in 
Phenol s  Soil and S e d i m t  

El emen ta  1 ES-80-M-24 
Phosphorus (P,) Determination of Elemental ?hosphorus ( P 4 )  

in Soil and Sediment 

Phosphate Esters ES-80-M-5 Determination of Group I  C~mpounds in 
Sediments . . . 

Metals 

Arsenic 

Ref. 1 ,  2 Inductively Coupled Plasma (ICP) . . . 
Method fo r  Trace E l e m e n t  Analysis of 
Water and Wastes 

Ref. 3 Methods f o r  Chemical Analys-s of Water 
and Wastes-Arsenic 

All determinations were carried out in  s t r i c t  accordance with these methods, 
except that  the polychlorinated' biphenyls , chlorinated benzenes and phosphate 
es te rs  were measured in extracts  from acidif ied samples to faci 1 i t a t e  d e ~ e r -  
mination of chlorinated phenols in the same extracts .  

The water sample was extracted in accordance with SOP EAN-80-SOP-19, Extraction 
of Senivolati 1 e  Organic Compounds from Water. The l eve l s  of polychlorinated 
biphenyls and phosphorus were determined using the analyt ical  conditions speci - 
f ied in the respective method f o r  so i l s  l i s t e d  above. 

The analytical resu l t s  f o r  t h i s  study are  tabulated i n  Tables I -VI .  Each table  
contains the r e su l t s  fo r  a l l  of the samples f o r  a spec i f i c  group of compounds. 
A 1  1 resu l t s  fo r  the soi 1 s  a re  in ppm (parts  per mi 11 ion or  ~ g / g ) .  The resul t s  
for  the water sample are in ppb (par t s  per b i l l i on ,  ng/g).  In (general, the 
s tated detection l imits  are  the lowest level a t  which a given measurement was 
validated. Levels which are apparently r ea l ,  b u t  which a re  below the validated 
detection l imi t  a re  presented in parentheses. 

WGK 1111085 
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Qua1 i t y  Assurance 

The qua1 i ty assurance r e s u l  t s  ( i  .e. , recove ry  and p r e c i s i o n  e v a l u a t i o n s )  f o r  
these  samples have been compi led  a l o n g  w i t h  those  o f  s i m i l a r  samples ana lyzed  
c o n c u r r e n t l y .  These r e s u l t s  a r e  r e p o r t e d  i n  Spec ia l  Study ES-90-SS-27, Measure- 
ment o f  Se lec ted  Chemicals i n  S o i l  f rom t h e  Dead Creek S i t e  - Q u a l i t y  Assurance. 

REFERENCES 

1 . Methods f o r  Chemical A n a l y s i s  o f  Waters and Wastes, EPA-60014-79-020, 
page: Meta ls-6,  S e c t i o n  4.1.3. 

2 .  Federa l  R e g i s t e r ,  Vol . 44,  No. 233, December 3 ,  1979. 

3. Methods f o r  Chemical A n a l y s i s  o f  Waters and Wastes, EPA-60014-79-020, 
Method 206-Arsenic ,  pages: 206.2-1 t o  206.5-2. 



TABLE I . -PfM LEVELS OF PCBs AND ELEMENTAL PILOSPIIORU~JPI1~~ DEAD CREEK SOIL AND WATER SAFIPLES -_ 
-i - 

ES LOG NO. 0100301 0100303 0100305 
DATE SAMPLED 10/2/80 10/2/80 10/2/80 

LOCAT 1 ON 40 yds south 268 paces 270 paces 
o f  Queeny Ave. south o f  south of 
Center o f  Creek 0100301 0100303 

ANALY TE --- - 

PCO's (C lz  t o  
C16 Homologs) 

(Water) 
0100307 0041 701 
10/2/80 4/ 16/80 

Well a t  Theresa's So i l  Blank 
Greenhouse, 101 Mo. Bottoms 
Walnut, Sauget,lL. St.Charles,MO- 

ND < 1 ppb NU ( 1  

ND c 1 ppb ND < 1 



PPM LEVELS OF CllLOROOENZENES I N  DEAD CRCEK SOIL SAt4PLES TAOL E 1I. - _ _ -_ - --__------ 

K-- 
---- 

ES LOG NO. 0100301 0100303 0100305 004 1 701 
DATE SAMPLED 10/2/80 10/2/80 10/2/80 4/ 16/00 

LOCAT ION '\ 40 yds south 

268 paces 270 paces Soil Blank 
o f  Queeny Ave. south o f  south of Mo. Bottoms 

ANAW . -- Center o f  Creek 01 00301 0100303 S t .  MU. 

p - ~ 1  CHLOROBENZENE 3 70 (0 .3)  (0 .4)  NO < 1 

II 
( ) \/slues In parentheses a r e  below the validated detection I i m l  t ,  However, they represent l eve l s  detected 

' 4: t l ~  d S/ f J  > 2 . 5  a n d  can be considered reri~i-qudntl ta t ive .  



TABLE I I I .  PPM LEVELS OF CIILOROPIiENOLS I N  DEAD CREEK SOIL SAMPLES 

ES LOG NO. 0100301 0100303 0100305 004 1 701 
DATE SAMPLED 10/2/80 10/2/80 10/2/80 4 /  16/80 

40 yds south 268 paces 270 paces Soi l  Blank 
o f  Quceny Ave. south of south o f  Mo. bottoms 

ANALY TE 011151303 S- 
--.-- -. -- Center o f  Creek 0100301 

0-CHLOROPHENOL 

P-CHLOROPHENOL 

2,4-DICIILOROPIIENOL 

PEt4TACllLOROPtIENOL 

( ) Values i n  parentheses arc below the v a l i d , ~ t c d  detect ion l i m i t .  However, they represent levels  detected 
wi th  a S I N  >2.5 and can bc c.o~~sidc.r.ctl scsli-qudnti t a t i v e .  
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TABLE p p ~  LEVELS OF PIiOSPIIATE ESTERS I N  DEAD CREEK SOIL SAMPLES -- - 

0100301 0100303 01 00305 004 1 701 
DATE SAMPLED Kgi* 40 o f  10/2/80 yds Queeny south Ave. 260 south 10/2/80 paces of 270 south 10/2/CO paces of  Elo. Soil 4/ 16/80 Bottoms Blank 

ANALYTE Center o f  -- Creek 0100301 0100303 S t ,  

DIBUTY LPHEftYL 
PHOSPHATE 3 3 0  ND < 1 (0.8) ND < I  

BUTYLDIPHENYL 
PIIOSPHATE NO < 1  IJD < 1 (0.8) ND ( 1  

TRIPHEtJY L 
PHOSPHATE 2600 ND < I ND < I  ND ( 1  

2-ETHYLHEXYLDIPHENYL 
PIiOSPtiATE ND < I  ND < I  2 . 2  HD < I  

I SODECY LDIPHENYL 
PHOSPHATE ND < I  ND ( 1  ND < 1 tiD < I  

T-BUTY LPHENYLDI PIIENIL 
PllOSPHATE 28 NO NO < I  tID < 1 1: 

n 
DI -T-BUTYLPHENYLDIPOENYL 2r 

PHOSPttATE )I. ND < I  NO < I  NO < 1 110 < 1 
e- 

NONYLPHENYI-DIPHENYL 
C 
C 

PHOSPHATE 0 
9 NO 11 t40 < 1 NO 6 1  HD c l 
0 

CUMYLPHENYLDI PllENYL 3,7 ND < l  ND < I  NO 4 1  
PHOSPt{ATE Tl rfl 

w C/I 
U3 I 
m 0 3  

0 
-4 1 

Cn 
0) 

( ) V a l u e s  i n  parentpeses a r c  below the valit latetl  detect ion I itnl t .  tlowever, they represent l eve ls  detected I 
N 

a SIN ,2.5 and can be considered semi-qudntl t a t i v e .  P 

-- - - 



TABLE V .  PPM LEVELS OF METALS IN DEAD CREEK SOIL SAMrlLES 
p- -- -- ---- 

ES LOG NO. 0100301 0100303 
DATE S.4MFLED 10/2/80 10/2/80 

40 yds south 268 paces 
o f  Queeny Ave. south o f  
Center o f  Creek -- 0100301 

ND t l  . 4 2 

1400 5100 

7 70 1200 

BERYLLIUM ND c l  HD 1 

2 8 160 

8500 9200 

5.1 60 

15 180 

25 110 

460 28,000 

4 700 53,000 

4 60 2200 

29 170 

MOLYBDENUM 6.1 9 2 

400 540 

110 2000 

x 
C, 

180 2000 

PHOSPIIORUS f 2500 13,000 
I- 
r- 13 240 
C 
C 
0 

7 3 150 
9 
c 18 2 60 

STRONTIUM 3 5 2 30 

TITANIUM 

VANAD I UM 

01 00305 
10/2/80 
270 paces 
south o f  
0100303 

2 9 

004 1 701 
4/16/80 
So i l  Blank 
Mo. Dot toms 
St.Charles,MO. 

ND 4 1 



TAOLE V I  . SMCIARY OF PllOSPllORUS CONTENT (PPM) OF DEAD CREEK S O I L  SIW'LES 

ES LOG NO. 0100301 0100303 01 00305 004 1701 
DATE SAElPLED 10/2/80 10/2/80 10/2/00 

40 yds south 268 paces 270 paces soil 4/'6680 lank 
o f  Queeny 4ve. south of south o f  Mo, Bottoms 

ANALYTE Center of  Creek 010030) 0 1 00305 St,Charles ,MO, 

P - ELEMENTAL, 
Dy GC/HS 

P- INORGANIC,  
By ICP 

TOTAL PtlOSPllATE 
ESTERS, By GC/MS 
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MEASUREMENT OF SELECTED CHEMICALS IN SOIL FROM THE DEAD C R E E K  SITE- 
C E R R O  COPPER COMPANY 

INTRODUCTION 

Following media reports and subsequent I l l inois  EPA concern about hazardous 
chemicals a t  the Dead Creek s i t e  near Sauget, I1 1 inois,  personnel from Monsanto's 
W .  G .  Krummrich Plant sampled several areas on the property of Cerro Copper 
Company, north of the s i t e .  The samples were submitted to Environmental Sciences 
for  characterization. Monsanto's concerns about the s i t e  arose from reports of 
high levels of polychlorinated biphenyls and phosphorus, as well as the reported 
presence of other chemicals, and the proximity of the s i t e  t o  the Krummrich Plant. 
In addition to  polychlorinated biphenyls and phosphorus, several other "fami 1 i es" 
of chemicals were measured t o  t r y  t o  identify or eliminate possible sources of 
the chemicals a t  the s i t e .  These samples were taken to determine i f  the source 
of metals in the s i t e  could be related to  Cerro Copper Company operations. 

Four sediment. samples were taken on September 22 ,  1980 by Mons~nto representatives. 
T h e  samples were transferred to  o u r  laboratory and analyzed for polychlorinated 
biphenyls, elemental phosphorus, chlorobenzenes, chlorophenols, phosphate esters ,  
and metals (including arsenic and inorganic phosphorus). Varying amounts of the 
organic chemicals and metals were measured in the soi l  samples. Some metals, e .g . ,  
copper, lead and zinc were present a t  levels well above those in the Missouri 
Bottoms soil used as a control. 

DETAILS 

Sampl inq 

The four soi l  samples were collected by Monsanto \I. G .  Krumrich plant personnel. 
The sanples were transferred t o  the Environmental Analysis Group. I n  our labora- 
tory,  the sediment samples were handled according to  Standard Operating Procedure 
(SOP) EAN-80-SOP-6, Homogenizing, Subdividing and Preserving Sediment Samples. Por- 
tions of the soi l  samples were transferred t o  Applied Sciences for  the determination 
of metals and arsenic. 

Analytical Procedures 

The four soi l  samples were analyzed for a variety of chemicals using established 
procedures or  methods developed and validated for  the chemicals of interest in 
s o i l .  The following l i s t  tabulates the methods which were used. 
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Analyte Method No. Title 

Polychlorinated ES-80-M-28 Determination of Polychlorinated Biphenyls 
Biphenyls in Soil and Sediment 

Chlorinated ES-80-M-29 Determination of Chlorinated Benzenes in 
Benzenes Soil and Sediment 

Chlorinated ES-80-M-30 Determination of Chlorinated Phenols in 
Phenols Soil and Sediment 

El emen tal ES-80-M-24 Determination of Elemental Phosphorus (Ps) 
Phosphorus in Soil and Sediment 

Phosphate ES-80-M-5 Determination of Group I Compounds in 
Esters Sediments 

Metals Ref. 1, 2 Inductively Coup1 ed Plasma (ICP) . . . Method 
for Trace Element Analysis of Yater and Wastes 

Arsenic Ref. 3 Methods for Chemical Analysis o f  Water and 
Wastes - Arsenic 

All determinations were carried out in strict accordance with these methods, 
except that the polychlorinated biphenyls, chlorinated benzenes and phosphate 
esters were measured in extracts from acidified samples to facilitate deter- 
mination of chlorinated phenols in the same extracts. 

Resu 1 ts 

The analytical results for this study are tabulated in Tables I-VI. Each table 
contains the results for all of the samples for a specific group of compounds. 
A1 1 results for the soils are in ppm (parts per mil 1 ion or t~g/g). In general, 
the stated detection limits are the lowest level at which a given measurement 
was validated. Levels which are apparently real, but which are below the vali- 
dated detection 1 imi t are presented in parentheses. 

Qua1 i ty Assurance 

T'ne qua'lity assurance resu'its '(i .e . , recovery and precjsion evaluations) for 
these samples have been compiled along with those of similar samples analyzed 
concurrently. These results are reported in Special Study ES-80-SS-27, Measure- 
ment of Selected Chemicals in Soil from the Dead Creek Site - Quality Assurance. 
REFERENCES 

1. Methods for Chemical Analysis of Waters and Wastes, EPA-600/4-79-020, 
page: Metals - 6, Section 4.1.3. 

2. Federal Resigter, Vol. 44, No. 233, Decenber 3, 1979. 

3. Plethods for Chemical Analysis of Waters and Wastes, EPA-600/4-79-020, 
Method 206 - Arsenic, pages: 206.2-1 to 206.5-2. 
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TABLE I .  PPM LEVELS OF PCBs AND ELEMENTAL PHOSPHORUS (PI+) I N  DEAD CREEK --- S O I L  SAMPLES 

\ 
ES LOG NO. 0092412 009241 3 

DATE SAMPLED 9/22/80 9/22/80 
LOCATION 1N - 2N - 

Cerro Cerro 
Copper Co. Copper Co. 

009241 4 009241 5 0041 701 
9/22/80 9/22/80 4/ 1 6/80 
3s - 4s - S o i l  B l a n k  
Cerro Cerro 140. Bo ttorns 
Copper Co. Copper Co. S t  .Charles  ,MO. 

ANALYTE - ------ 



TAZLE 11. PPM LEVELS OF CHLOROBENZENES I N  DEAD CREEK - SOIL SAtalPLES 

8 
'd 

! 
ES LOG NO. 009241 2 009241 3 009241 4 009241 5 0041 701 

DATE SAMPLED 9/22/80 9/22/80 9/22/80 9/22/80 411 6/80 
1N - 2N - 3s - 4s  - S o i l  Blank 

ii Cerro Cerro Cerro Cerro Mo. Dottoms 
Copper Co. Copper Co. Copper Co. Copper Co. S t .  Char1 es ,MO. 

i?i ~ONOCHLOROBENZENE 4 .o ND<I 1.6 (0.1 ND <I 

d P-DICHLOROBENZENE 160 (0.3) 23 1.7 tJD<l 

d O - D I  CHLOROBENZENE 210 (0.2) 11 (0.4) ND <1 

TRI CI1LOROBENZENES (3)  14 2.5 47 29 ND<1 

'. 
HEXACiiLO2OBENZENE 3.5 ND <1 ND<3 (0.3) ND<1 

NITROCHLOROBENZENES (O-, P-) ND<1 ND<1 ND<50 IID<I NO <1 

E 
D 
? ( ) Values i n  parentheses are below the  v a l i d a t e d  d e t e c t i o n  l i m i t .  However, they represent  l e v e l s  de tec ted  

r w i t h  d S I N  > 2 . 5  and can be considered semi-quant i  t a t i v e .  

z Gl 
X 
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8 TAOLE 111. PPM LEVELS OF CHLOROPHENOLS I N  DEAD CREEK $OIL SAMPLES 

!a 
0 
n 
8 
'd 

ES LOG NO. 009241 2 009241 5 009241 4 009241 5 0041 701 

3 DATE SAMPLED 9/22/80 9/22/80 9/22/80 9/22/80 4/16/80 
LOCATION 1N - 2N - 3s - 4s - s o i l  Blank 

P Cerro Cerro Cerro Cerro MO. ~ o t t o m s  
ANALYTE Copper Co. Copper Co. Copper Co. Comer Co. s t  .char1 es,MO. 

B 1 O-CHLOROPHENOL 1 .O ND<1 ND<1 ND<2 N D < ~  

P-CHLOROPHENOL ND c1 ND<1 2.4 1 .a NI)<~ 

2,4-DICHLOROPHENOL 

# 2.1 ND <1 ND<1 ND <2 N D < ~  

PENTACHLOROPHENOL 7.6 ND <1 ND<5 5.0 ND <1 

! 
4 
\ ( ) Values i n  parentheses a re  below t h e  v a l i d a t e d  d e t e ~ t j o n  1 i m i t .  However, they  represent  l e v e l s  detected 

w i t h  a SIN >2.5 and can be considered sem i -quan t i t 8 t l ve .  I 
El 

C # 0 
R 'a 

? C 

2 C 
C 
C 

i;i 0 
9 
9 



TABLE IV. PPt4 LEVELS OF PHOSPHATE ESTERS IN DEAD CREEK SOIL SAMPLES 
\ 

El 
8 ES LOG NO. 009241 2 009241 3 009241 4 009241 5 0041 701 

8 DATE SNIPLED 9/22/80 9/22/80 9/22/80 9/22/80 4/ 1 6/80 
'd 

1N - 2N - 3s - 4s - Soil Blank 

# Cerro Cerro Cerro Cerro Yo. Bottoms 
ANALYTE Copper Co. Copper Co. Copper Co. Copper Co, St.Charles,MO. 

U 

DIBUTY LPHENY L 
PHOSPHATE 

BUTYLDIPHENYL 

I PHOSPHATE 

TRIPHEHYL 

3 PHOSPHATE 

ri 2-ETHYLHEXYLDIPHENYL 

B PHOSPHATE 

fi ISODECYLDIPHENYL 
PHOSPHATE 

\ 

4 T-BUTY LPHENYLDIPHENYL 
PIiOSPHATE 

DI-T-BUTYLPHENYLPHENYL 
PtiOSPHATE 

E ?4ONYLPHENYLDI PHENYL 

# PHOSPHATE 
m 

-3 7r iz CUblYLPHENYLDI PHENYL 

3.2 

4 0 

10 

NDcl 

550 

280 

980 

440 

ND<l 

ND<1 

NDcl 

ND<1 

1 .I 

1.3 

12 

3.8 
J 

r PHOSPHATE v w  2 r W Pl Cn I 
r ID m 

6-l t- 0 
t- mi 1 
0 V) 

V, 
O ( ) Values i n  parentheses are below the validated detection Illnit. However, they represent levels detected N I 

w i t h  a S/N ~ 2 . 5  and can be considered semi-clu~ntitative, . w 



TAELE V .  PPM LEVELS OF METALS I N  DEAD CREEK SOIL SAKPLES 
7 

ES LOG NO. 0092412 009241 3 009241 4 009241 5 0041 701 
DATE SAC:PLED 9/22/80 9/22/80 9/22/80 9/22/80 41 16/80 

LOCATIOIi I N  - 2N - 3s - 4s - soil Blank 
Cerro Cerro Cerro Cerro Mo. ~ o t t o m s  

ANALY T i  Copper Co. Copper Co. Copper Co. ~ t . c ~ a r l e s ,  MO. 

SILVER 8.0 17 4 4 4 6 ND <1 

ALUMINUM 1900 1800 4600 2600 5600 

GAR1 UM 1500 21 0 1700 1900 120 

BERYLLIUM 1.8 11 ND<1 tJDc1 NO<1 

BORON 9 2 460 1 80 100 27 

CALC IUM 9600 1600 28,000 6500 4600 

CAOM I UM 

COBALT 

CHROMIUM 

COPPER 

I RON 

MAGNESIUM 

I4ANGAIJESE 

MOLYBDENUM 

SODIUM 

NICKEL 

LEAD 

PHOSPHORUS 

AWTI MOi4\! 

SILICON 

T I N  

STRONTI Ui9 
-.- 
I 1 rANiUM 

VANAD iU:l 

Z I N C  

AR5ENIC  (By AA) 



TABLE V I .  SUMMARY OF PHOSPHORUS CONTENT (PPM) OF DEAD CREEK SOIL SAMPLES 

8 \ ES LOG NO. 0092412 009241 3 009241 4 009241 5 0041 701 

i - DATE SAMPLED 9/22/80 9/22/80 9/22/80 9/22/00 4/16/80 
LOCATION I N  - 2N - 3s - 45 - S o i l  Blank 

C( Cerro Cerro Cerro Cerro Mo. Bottoms 
ANALYTE Copper Co. Copper Co. Copper Cd, Copper Co. St.Charles,MO. 

P - ELEMENTAL, 
By GC/MS 

P-INORGANIC, 
By ICP 

TOTAL PHOSPIiATE 2300 18 
ESTERS By GC/MS 
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MEASUREMENT OF SELECTED CHEMICALS I N  SOIL FROM THE DEAD CREEK SITE 
W .  G. KRUMMRICH PLANT SAMPLINGS 

INTRODUCTION 

Fo l l ow ing  media r e p o r t s  and subsequent I 1  1 i n o i s  EPA concern about the  hazardous 
chemicals a t  t h e  Dead Creek s i t e  near Sauget, I l l i n o i s ,  personnel f rom Monsanto's 
W .  G .  Krumnrich P l a n t  sampled severa l  areas a t  t he  s i t e .  Samples were submi t ted 
t o  Environmental  Sciences f o r  c h a r a c t e r i  z a t i u n  . . I " R R T s ' ~ ~ ~ L u ' ~  ZWR^~-T~~, ~ ' J ' J ~ + L  

s i t e  arose f rom r e p o r t s  o f  h i g h  l e v e l s  o f  p o l y c h l o r i n a t e d  b ipheny ls  and phos- 
phorus, as w e l l  as t h e  r epo r t ed  presence o f  o t h e r  chemicals,  and t he  p r o x i m i t y  
o f  t h e  s i t e  t o  t h e  Krumnrich P l a n t .  These samples were taken t o  g i v e  Monsanto 
o p p o r t u n i t y  t o  c o n f i r m  t he  r epo r t ed  l e v e l s  found i n  e a r l i e r  samplings by t he  
I l l i n o i s  EPA. I n  a d d i t i o n  t o  p o l y c h l o r i n a t e d  b ipheny ls  and phosphorus, severa l  
o t h e r  " f a m i l i e s "  o f  chemicals were measured t o  t r y  t o  i d e n t i f y  o r  e l i m i n a t e  
poss i b l e  sources o f  t h e  chemicals a t  t h e  s i t e .  

SUMMARY 

E i g h t  sediment samples were taken on August 29 ( I ) ,  September 15 ( 2 )  , and 
September 18 ( 5 ) ,  1980 by  Monsanto W .  G.  Krumnrich p l a n t  r ep resen ta t i ves .  
The samples were t r a n s f e r r e d  t o  ou r  l a b o r a t o r y  f o r  ana l ys i s .  The samples 
were analyzed f o r  p o l y c h l o r i n a t e d  b ipheny ls ,  elemental  phosphorus, c h l  o ro -  
~ U L ~ , I ~ ~ C S . ,  c h . ~ . a r ~ ~ r ~ p h m ~ l  S, phosphate es te r s ,  and meta ls  ( i n c l u d i n g  a rsen ic  and 
i no rgan i c  phosphorus). No e lementa l  phosphorus was detected l n  any o f  'tne 
samples, which i m p l i e s  t h a t  phosphorus i s  n o t  respons ib le  f o r  t h e  "smoking 
e a r t h "  r epo r t ed  a t  t h e  s i t e .  Vary ing  amounts o f  t h e  o rgan ic  chemicals and 
meta ls  were measured i n  t h e  s o i l  samples. The r e s u l t s  c l e a r l y  i n d i c a t e  non- 
un i f o rm  con tamina t ion  a t  t h e  Dead Creek s i t e .  

DETAILS 

Sampl i n g  

The e i g h t  s o i l  samples were c o l l e c t e d  by Monsanto W. G. K r u m r i c h  p l a n t  
p e r s o n n e l  . The Monsanto samples were t r a n s f e r r e d  t o  t h e  Environmental 

Ana l ys i s  Group. I n  o u r  l abo ra to r y ,  t h e  sediment samples were handled accord- 
i ng t o  Standard Opera t ing  Procedure (SOP) EAN-80-SOP-6, Homgeni z i  ng, Subdi v i  - 
d i n g  and Preserv ing  Sediment Samples. Po r t i ons  o f  t h e  s o i l  samples were 
t r a n s f e r r e d  t o  App l i ed  Sciences f o r  t h e  de te rmina t ion  o f  meta ls  and a r sen i c .  

A n a l y t i c a l  Procedures 

The e i g h t  s o i l  samples were analyzed f o r  a v a r i e t y  o f  chemicals us i ng  es tab l i shed  
procedures o r  methods developed and v a l i d a t e d  f o r  t h e  chemicals o f  i n t e r e s t  i n  
s o i l .  The f o l l o w i n g  1 i s t  t abu la tes  t h e  methods which were used. 

WGK 11111+8 
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Ana ly te  Method No. T i t l e  - 

P o l y c h l o r i n a t e d  ES-80-M-23 Determinat ion o f  P o l y c h l o r i n a t e j  S iphenyls  
B iphenyls  i n  S o i l  and Sediment 

Ch lo r i na ted  ES-80-M-29 Determinat ion o f  Ch lo r ina ted  Beqzenes i n  
Benzenes S o i l  and Sediment 

Ch lo r i na ted  ES-80-M-30 Dete rmina t ion  o f  Ch lo r ina ted  Phenols i n  
Phenols S o i l  and Sediment 

Elemental  ES-80-M-24 Determinat ion o f  Elemental Phosphorus (Ps) 
Phosphorus (PI, ) i n  S o i l  and Sediment 

Phosphate ES-80-M-5 Dete rmina t ion  o f  Group I Compo~nds i n  
Es te rs  Sediments. . . 

Ref.  1, 2  I n d u c t i v e l y  Coup1 ed Plasma (ICF : . . . 
Method f o r  T race  €3 ernent Ana7 ys'; s o f  
Water and Wastes 

Arsen ic  Ref.  3  Methods f o r  Chemical Ana lys is  of Water 
and Wastes - Arsenic  

A l l  de te rm ina t i ons  were c a r r i e d  o u t  i n  s t r i c t  accordance w i t h  these methods, 
except  t h a t  t h e  p o l y c h l o r i n a t e d  b ipheny ls ,  c h l o r i n a t e d  benzenes and phosphate 
es te r s  were measured i n  e x t r a c t s  from a c i d i f i e d  samples t o  f a c i l i t a t e  d e t e r n i  - 
n a t i o n  o f  c h l o r i n a t e d  phenols i n  t he  same e x t r a c t s .  

Resul t s  

The a n a l y t i c a l  r e s u l t s  f o r  t h i s  s tudy a r e  t abu la ted  i n  Tables I - V I .  Each t a b l e  
con ta ins  t h e  r e s u l t s  f o r  a l l  o f  ' t he  samples f o r  a  s p e c i f i c  group o f  compounds. 
A1 1  r e s u l t s  f o r  t h e  s o i l s  a re  i n  ppm (pa r t s  pe r  m i l l i o n  o r  p g / g ) .  I n  general  , 
t h e  s t a t e d  d e t e c t i o n  l i m i t s  a re  t h e  lowes t  l e v e l  a t  which a  g i ven  measurement 
was v a l i d a t e d .  Leve ls  which a r e  apparen t l y  r e a l ,  b u t  which a re  be1 ow t he  va l  i- 
dated d e t e c t i o n  l i m i t  a re  presented i n  parentheses. 

Qua1 i t y  Assurance 

The q u a l i t y  assurance r e s u l t s  ( i  .e., recovery and p r e c i s i o n  eva lua t i ons )  f o r  
these samples have been compi led a long  w i t h  those of s i m i l a r  samples analyzed 
concu r ren t l y .  These r e s u l t s  a re  r epo r t ed  i n  Specia l  Study ES-80-SS-27, Measure- 
ment o f  Se lec ted  Chemicals i n  S o i l  f rom t h e  Dead Creek S i t e  - Q u a l i t y  Assurance. 

REFERENCES 

1 .  Flethods f o r  Chemical Ana lys is  o f  Waters and Wastes, EPA-600/4-79-020, 
page: Meta ls  - 6, Sec t ion  4.1.3. 

2.  Federa l  Reg i s t e r ,  Vol . 44, No. 233, December 3, 1979. 

3 .  Methods f o r  Chemical Ana l ys i s  o f  Waters and Wastes, EPA-600/4-79-020, 
Method 206 - Arsenic ,  pages: 206.2-1 t o  206.5-2. 
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ELS OF PCBs AND ELEMENTAL PHOSPHORUS (PL,) !N DEAD CREEK SOIL SAMPLES - 

ES LOG NO. 0091541 0091542 0091543 0091907 0091908 0091909 0091911 0041701 
DATE SAMPLED 8/29/80 911 5/80 9/15/80 9/18/80 9/18/80 911 8/80 9/18/80 4/16/$0 

LOCATION 1 00 ' North 300' #9 # I 0  #11 #14 1 ,  S o i l  Blank 
from Start  from ~r 'J sbl P - 140. Bottoms 
Judith Ln. start ~t "Itow b*i Jj?t St.Chdrler,MO. 

J" JJOW 6ttr3k zdI(b ,T&j 
I I * 1 4 k  

29 5000 190 4600 150 730. 400 280 NO <1 

6 t- r 
I- 

.@ ' a 
0 

ND<1 ND<1 NDcl tID<1 NDc1 N D < 1  ND<1 NDcl ND<1 



ES LOG NO. 0091541 0091 542 0091 543 0091 907 0091 908 0091 909 0091 91 0 0091 91 1 0041 701 
DATE SAMPLED 8/29/80 9/15/80 9/15/80 9/18/80 9/18/80 9/18/80 9/18/80 9/18/50 4/16/80 

LOCAT ION 100 ' Nor th  300 ' #9 HI0 #11 iYl4 #15 S o i l  Blank 
f ram S t a r t  f ram No. Bottonls 
J u d i t h  Ln. s t a r t  S t  .Charles ,MO. -- 

0-DICHLOROBENZENE N A N A N A 14 (0.5) 1.1 2.3 (0 .2)  

RICHLOROBENZENES (3 )  N A I4 A N A 22 2.0 5.3 3.5 1.1 

ETRACHLOROBENZENES (3)  N A N A N A 4.0 (0.5) 2.1 (0 .7)  (0 .6)  

ENTACHLOROBENZENE N A N A N A ND<1 ND<l ND<1 ND<1 NDc1 

HEXACHLOROBENZENE N A 14 A N A FID<1 ND<1 ND<1 ND<1 ND<1 

fUROCHLOROBENZENES (0- , '-1 NA N A N A ND<5 ND<1 1.2 ND<1 ND<1 

I. NA = Not Analyzed pi; 
( ) Values i n  parentheses a re  below t h e  v a l i d a t e d  d e t e c t i o n  l i m i t .  However, they  represen t  l e v e l s  detected 

[:[ w i t h  a SIN >2.5 and can be cons idered sem i -quan t i t a t i ve .  

: 



ES LOG NO. 0091 541 0091 542 0091 543 0091 907 0091 908 0091 909 0091 910 0091 91 1 0041 701 
OATE SAMPLED 8/29/80 9/15/80 9/15/30 9/18/80 9/18/80 9/18/80 9 /  18/80 9/ 13/30 41  16/80 

LOCATION 100 ' North 300 ' # 9 #I0  #I  1 #14 #15 Soi l  Blank 
from Start from Mo. Bottoms 
Judith Ln. start St.Cba&sJ!In, 

P-CHLOROPHENOL 

NTACHLOROPHENOL 

= Not analyzed ,p. " Values i n  ~arentheses are below the va . .  . 
w i th  a S/N' >2.5 and can be considered 

,lidated detection 1 i ~ i  to However, they 
semi -quanti ta ti ve. 

1.1 

represent 

ND<1 

levels 

ND<1 

detected 



ES LOG NO. 0091541 0091 542 0091 543 0091 907 0091 908 0091 909 0091910 0091 91 1 0041 701 
DATE SAMPLED 8/29/80 9/15/80 9/15/80 9/18/00 9/ 18/80 911 8/$0 9/18/80 9/18/80 4/16/80 

LOCATION 100 ' North 300 ' # 9 #10 #11 #14 #I 5 So i l  Blank 
from S t a r t  from Mo. Bottoms 
J u d i t h  Ln. s t a r t  St.Charles ,MO. 

NO <1 NDc100 ND<10 GO NO<] NDc1 1 .O ND <1 NDc1 
FOSPHATE 

BUTYLDIPHENY L N A N A NA . ND<1 NDc1 ND<l ND<l ND<1 ND ~1 
, PHOSPHATE 
'!I /; z 

TRIPHEHYL * (0.3) 150 18 200 3.0 ND<1 ND<1 ND<1 ND<l Ir i (PHOSPHATE 

DI~T-BUTYLPHE~~YLPHENYL N A 
) PHOSPHATE 

PI : 

NONYLPHENY LDIPHENYL ND<2 ND ~ 2 0 0  ND ~ 2 0  ND<1 1 . O  ND<1 ND<1 ND< l  
J 

ND<1 
PHOS PHATC 

CUMYLPHENYLDIPHENYL 
. PHOSPHATE 

8 1 ,  

:[NA = No t  analyzed 

( ) Values i n  parentheses are below the  va l i da ted  de tec t i on  l i m i t .  However, they represent  l e v e l s  detected 
w i t h  a S/N >2.5  and can be considered semi -quant i ta t i ve .  



TABLE V .  PPM LEVELS OF METALS I N  DEAD CREEK SOIL SAMPLES 

ES LOG NO. 0091 541 
DATE SAMPLED 8/29/80 

from 
ANALY TE Jud i t h  Ln. 

8 SILVER 17 

8 A~UMINUM 2300 

w I u n  21 o 
p B~RYLLIUM ND tl 

0091542 0091543 0091907 
911 5/80 911 5/80 9/18/80 
North 300 ' # 9 
S t a r t  from 

s t a r t  

ND<1 3.3 ND<l 

0091 908 0091 909 0091910 0091 91 1 0041 701 
9/18/80 9/18/80 9/18/80 9/18/80 4/16/80 
# l o  # I 1  ill 4 #15 So i l  Blank 

t40. Bottoms 
St.Charles,MO. 

2 0 2 0 19 4.2 ND<1 

C "  
PHOSPHORUS 

L 
0 
Ir 

4400 770 2400 1900 7400 7000 6500 6700 61 0 

gj ~ N T I M O ~ ~ Y  130 23 5 4 2 2 160 93 88 120 2 9 
tq P b  

SILICON 
I- 
r 

21 I- 
210 326 2 70 9 4 8 3 9 1 63 95 110 

6 TIN I- 

;1 ' *  r 76 2 7 7 1 19 7 1 7 8 9 1 62 18 
ul v m 

C; STRONTIUN * 6 4 35 4 2 24 130 120 110 81 17 ln I 

CU V) 

ID m 

TITANIUM 49 60 9 4 3 6 5 6 50 47 5 1 37 
0 

4 I 
LA 

RSENIC (BY AA) N A N A N A i ao 50 90 50 30 5 
= Not analyzed 



ES L O G  NO. 0091541 8 0091go9 0091910 0091911 0041701 
0 9/18/80 9/18/80 9/18/80 4/16/80 

#14 #15 Soil Blank 
Mo. Bottoms 

-- St  .Charles& - 

- ELEMENTAL, 
By GCIMS 

INORGANIC , 
By I C P  

TAL PHOSPtiATE 
ESTERS, By GC/MS 

L 
C, 
x 

C 
#- 
C 
c. 
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I 
MEASUREFIENT O F  SELECTED CHEMICALS I N  SOIL FROM THE DEAD CREEK SITE-  

QUALITY ASSURANCE 

I 

I 
1 

INTRODUCTION 

Fo l l ow ing  media r e p o r t s  and subsequent I l l i n o i s  EPA concern about hazardous 
chemicals a t  the Dead Creek s i t e  near Sauget, I l l i n o i s ,  personnel f rom Monsanto's 
W .  G. Krummrich P l a n t  sampled severa l  areas a t  t h e  s i t e .  Samples were submi t ted 
t o  Environmental  Sciences f o r  analyses f o r  po l ych l o r i na ted  b ipheny ls ,  elemental  
phosphorus, c h l o r i n a t e d  benzenes, c h l o r i n a t e d  phenols, phosphate es te r s  , and 
meta ls .  Dur ing t h e  va r ious  determinat ions,  r e p l i c a t e s  and sp iked samples were 

! analyzed t o  eva lua te  t h e  performance o f  the  method used f o r  these p a r t i c u l a r  
samples . 

i SUMMARY 

This  r e p o r t  summarizes t h e  q u a l i t y  assurance r e s u l t s  obta ined f o r  va r ious  samples 
analyzed du r i ng  t h e  course o f  t h i s  p r o j e c t .  The accuracy ( recovery f rom sp iked 
samples) and p r e c i s i o n  ( r e l a t i v e  s tandard d e v i a t i o n  o f  rep1 i c a t e  de te rmina t ions )  
r e s u l t s  a re  t abu la ted  here in .  A l though i t  would be d i f f i c u l t  t o  summarize t he  

! o v e r a l l  performance o f  t h e  methods f o r  a l l  t h e  ana ly tes ,  i n  general ,  t h e  methods 
I 

I performed a t  t h e  recovery and p r e c i s i o n  l e v e l s  es tab l i shed  du r i ng  method va l i da -  
t i o n .  

DETAILS 

I A n a l y t i c a l  Methods 

The s o i l  samples were analyzed f o r  t h e  va r ious  chemicals us ing  es tab l i shed  p ro -  
cedures o r  methods developed and v a l i d a t e d  f o r  t h e  chemicals o f  i n t e r e s t  i n  
s o i l .  The f o l l o w i n g  l i s t  t abu la tes  t h e  methods which were used. 

Ana ly te  Method No. T i t l e  

Po l ych l o r i na ted  ES-80-M-28 Det-erminat ion o f  Po l ych l o r i na ted  Biphenyls  
B iphenyls  i n  S o i l  and Sediment 

Ch lo r i na ted  ES-80-M-29 Determinat ion o f  Ch lo r ina ted  Benzenes i n  
Benzenes S o i l  and Sediment 

Ch lo r i na ted  ES-80-M-30 Dete rmina t ion  o f  Ch lo r ina ted  Phenols i n  
Phenols S o i l  and Sediment 

Elemental  ES-80-M-24 Dete rmina t ion  o f  Elemental Phosphorus (PQ) 
Phosphorus (P,) i n  S o i l  and Sediment 

Phosphate ES-80-M-5 Dete rmina t ion  o f  Group I Compounds i n  
Es te rs  Sediments . . . 

Meta ls  

Arseni  c  

Ref. 1, 2  I n d u c t i v e l y  Coupled Plasma (ICP) . . . 
Method f o r  Trace Element Ana lys is  o f  
Water and Wastes 

Ref.  3 Methods f o r  Chemical Ana lys is  o f  Water and 
Wastes - A rsen i c  

WGK 1111159 
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A 1  1  determi  na t i ons  were c a r r i e d  o u t  i n  s t r i c t  accordance w i t h  these methods, 
except t h a t  t h e  po l ych l o r i na ted  b ipheny ls ,  c h l o r i n a t e d  benzenes and phosphate 
es te r s  were measured i n  e x t r a c t s  from a c i d i f i e d  samples t o  f a c i l i t a t e  determi-  

I 

I 
I 

n a t i o n  o f  c h l o r i n a t e d  phenols i n  the same e x t r a c t s .  

I Resul ts  

The r e s u l t s  f o r  t he  de te rmina t ions  o f  t he  compounds o f  i n t e r e s t  have been r e p o r t -  
ed i n  Specia l  Stud ies ES-80-55-24, 25, and 26, Measurement o f  Selected Chemicals 
i n  S o i l  f rom t h e  Dead Creek S i t e  . . . Th is  Specia l  Study i s  a  comp i l a t i on  o f  
t h e  q u a l i t y  assurance r e s u l t s  f o r  a l l  t h ree  Specia l  Studies. 

Qua1 i t y  Assurance 

The recovery and p r e c i s i o n  r e s u l t s  f o r  t h e  de te rmina t ions  a re  t abu la ted  3n 
Tables I - V .  Each t a b l e  con ta ins  t h e  r e s u l t s  f o r  a l l  q u a l i t y  assurance samples 
f o r  a  s p e c i f i c  group o f  compounds. Recovery r e s u l t s  a re  r epo r t ed  as percen t  

I recovery, c a l c u l a t e d  as 
I 

% Recovery = 
Concentrat ion (sample + sp i ke ) -  average concen t ra t i on  

(sampl e) x 100 

Concentrat ion ( s p i  ke added) 

I P rec i s i on  r e s u l t s  a r e  r epo r t ed  as percent  r e l a t i v e  s tandard d e v i a t i o n  ( R S D )  f o r  
rep1 i c a t e  de te rmina t ions .  

I 

The t a b l e s  p resen t  t h e  recovery  and p r e c i s i o n  r e s u l t s  i n  concen t ra t i on  ranges 
I (1-10 ppm t o  10,000 - 100,000 ppm). The e n t r i e s  a re  averages o f  a l l  values 
I f o r  a l l  samples which had e i t h e r  recovery  o r  p r e c i s i o n  evaluated i n  t h a t  range. 
I A1 1  values a re  f o r  a c t u a l  samples except  t h e  meta ls  recovery r e s u l t s ,  which a re  

fnj: c7.i.4P,rL h.~.mk. c=nUirl,. Iv, t - 5 ~  recLwv%Yy rclltmn8, W~?u%!?h *V'C %C;~'I'~%+C&, 'I .%., 

no samples were sp iked i n  t h a t  concen t ra t i on  range, and ND means Not Determinable, 
i .e., t h e  s p i k i n g  l e v e l  was t o o  low ( u s u a l l y  < 50%) compared t o  t he  l e v e l  a c t u a l l y  
i n  t h e  sample. I n  t h e  p r e c i s i o n  columns, NE means Not Evaluated, i . e . ,  no r e p l i -  
ca tes  were analyzed which con ta ined  t h e  a n a l y t e  i n  t h a t  concen t ra t i on  range. 

1 

More d e t a i l e d  comp i l a t i ons  o f  t h e  accuracy and p r e c i s i o n  r e s u l t s  can be found 
i n  Reference 4. 

REFERENCES 

1. Methods f o r  Chemical Ana l ys i s  o f  Waters and Wastes, EPA-600/4-79-020, 
page: Meta ls  - 6, Sec t ion  4.1 - 3 .  

2. Federal  Reg is te r ,  Vol . 44, No. 233, December 3, 1979: 

3. Methods f o r  Chemical Ana lys is  o f  Water and Wastes, EPA-600/4-79-020, 
Method 206 - Arsen ic ,  pages: 206.2-1 t o  206.5-2. 
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RECOVERY AND PRECIS ION 

;;i 
.# 

TABLE 1.  PCBs AND ELEMENTAL PHOSPHORUS ( P 4 )  I N  DEAD CREEK S O I L  SAMPLES -- 
4 .  

LEVEL 1-10 ppm 10-100 p p  100-1,000 ppn 1 ,000-10,000 ppm 10,000- 100,000 ppm 
% Rec  % RSD % Rec %RSD % Rec %RSD % ReC %RSD - %Rec % RSD 

hi i  
PCB's (C12 t o  ti" 

NO NE 70% 1 7 %  120% 18% 77% 58% N E 0 % C1, Homo1 ogs ) 



TABLE 11. Ct!LOROBENZENES I N  DEAD CREEK SOIL  SAMPLES 
I: .-- ----- -- - -. - - - - 
u 

MONOCHLOROBENZENE 1 0 5 %  N E 

P-DICHLOROBENZENE 120% 21% 

0-DICHLOROBENZENE 125% 16% 

TRICIiLOROBENZENES (3)  96% 14% 

TETRACHLOROBENZENES ( 3 )  110% 9% 

PENTACHLOROBENZEidE 140% 12% 

HEXACHLOROBENZENE 1 3 5 %  1 3 1  

NITROCHLOROBENZENES (0- ,P-) 1 2 5 %  37% 

1 0 - 1 0 0  
% Rec 

P I'm 
% RSD 

N E 

64% 

NE 

13% 

IiE 

NE 

NE 

N E 

1 0 0 - 1 , 0 0 0  ppm 
% Rec % RSD 



RECOVERY AND PRECISION 

TABLEIII. CHLOROPHENOLS IN DEAD CREEK SOIL SAMPLES -- 
T 

LEVEL 1-10 ppm 10-100 ppm 100-1,000 ppm 
ANALY TE % Rec % RSD % Rec --p-----..---ppp % RSD % Rec % RSD 



RECOVERY AND PRECISIOl i  

TABLE I V .  PYOSPHATE ESTERS I N  DEAD CREEK SOIL  SAMPLES - 1 9  

1 - 1 0  ppm 1 0 - 1 0 0  ppm 100-1 ,000  ppm 1 , 0 0 0 - 1 0 , 0 0 0  
% Rec % RSD % Rec % RSD % Rec % RSD % Rec % RSO 

DIBUTY LPHENY L 
PHOSPHATE 75% NE 130% N E 120% 12% N E N E 

BUTYLOIPHENYL , j .  

PHOSPHATE 120% 42% 11 5% N E N E NE N E N E 

T R I  PHENY L 
PHOSPHATE 1 2 0 %  89% 1 2 0 %  N E 11 5% NE 

2-ETHYLHEXYLDIPHENYL 
PHOSPHATE 90% 47% 1 1 0 %  NE 115% NE 

ISODECYLDIPHENYL 
PHOSPHATE NE N E N E N E NE N E 

T-BUTYLPHENYLDIPHENYL 
PHOSPHATE 70% I4 E 92% 100% 100% N E 

Dl-T-BUTYLPHENYLPHENYL 
PHOSPHATE 88% N E 96% N E NE - N E 

NONYLPHENYLDIPHENYL 
PHOSPHATE 84% 8% 76% N E 96% N E 

CUMYLPHENYLDIPHENYL 
PHOSPHATE 62% 21% 76% NE 88% NE 



4.. .h 
- -  -- - 

RECOVERY AND PRECISION 8: 
TABLE ' 4 .  METALS I N  DEAD CREEK S O I L  SAMPLES - ----- 9.. -- - 

\ 
'- LEVEL 

ANALY TE % Rec '-lo P k ~ ~ ~ - -  
SILVER 

ALUMINUM 

BARIUM 

BERYLLIUM 

BORON 

CALCIUM 

CADMIUM 

COBALT 

CHROMIUM 

COPPER 

I RON 

MAGNESIUM 

MANGANESE 

MOLYBDENUM 

SOD I UM 

N ICKEL  

LEAD 

PHOSPHORUS 

ANTIMONY 

S I L I C O N  

T I N  

STRONTIUM 

T I T A N I U M  

VANAD I UM 

Z INC 

ARSENIC (By AA) 

1 - 1 0 0  P Y R S D  
% R e c  

1 0 0 - 1 , 0 0 0  pin 
% Rec Z [SD 

N E N E 

ND NE 

89% 37% 

9 4 %  NE 

8 1  % 3 2 

N D NE 

9 6 %  N E 

97% 5 . 1 %  

91% 6 .4% 

9 0 %  N E 

N D NE 

N D N E 

ND 1 0 %  

8 3 %  I4 E 

ND 1 1 %  

91 % 13% 

9 3 %  N E 

ND 1 0 %  

27% 1 3 %  

0 %  4 9 %  

96% 5 .4% 

94% 6 . 5 %  

30% i . 3 %  

1 2 0 %  1 1 %  

8 7 %  N E 

N E N E 

1 0 0 0 - 1 0 , 0 0 0  ppln 1 0 , 0 0 0 - 1 0 0 , 0 0 0  ppln 
r 

% Rec % RSD % Rec '6 GI) ti 

N E NE t i  E N E -'I 4;. 

N E N E :\1 E N E 
I 

N E 8 . 3 %  N E 7 . 5 %  'I. 
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DETERIIINATION OF SqOUP I COMPOUNDS I N  SEDIMENTS FOR 
M I C  NATIONAL AQUATIC MOIiITORING PROGRAM 

1. SCOPE 

1.1 This method was developed f o r  t he  ana l ys i s  o f  sediments f o r  se lec -  
t e d  M I C  chemicals.  The method i s  app l i cab l e  t o  samples c o n t a i n i n g  
as l i t t l e  as 0.02 ug/g o f  sediment. High l e v e l s  o f  these chemicals,  
such as m igh t  occur  near i n d u s t r i a l  s i t e s ,  can be determined by 
decreas ing sample s i z e  o r  concen t ra t i on  f a c t o r .  

2.1 The se l ec ted  cheq ica ls  i n  t h e  sediment a re  ex t r ac ted  by cyclohexane 
and t h e  e x t r a c t s  a re  concentrated. The compounds are determined by 
gas chromatogra?hy/mass spect rometry  (GUMS) us i ng  t he  se l ec ted -  
ion-moni t o r i n g  (SIM) mode. I d e n t i f i c a t i o n  of i n d i v i d u a l  compounds 
is based on r e t e n t i o n  t ime and se l ec ted  i o n  i n t e n s i t y  r a t i o  match 
w i t h  au then t i c  standards. Concentrat ion l e v e l s  a re  c a l c u l a t e d  
us i ng  an ex te rna l  s tandard method. 

SIGNIFICANCE 

Ph tha la te ,  phosphate and ad ipa te  es te r s  a re  an impor tan t  group o f  
i n d u s t r i a l  f l u i d s .  They a r e  w ide l y  used as general  p l a s t i c i z e r s ,  
f lame r e t a r d a n t  p l a s t i c i z e r s  and f i r e  r e s i s t a n t  h y d r a u l i c  f l u i d s .  
The p o t e n t i a l  e x i s t s  f o r  these m a t e r i a l s  t o  e n t e r  the  environment 
through leakage o r  d i sposa l .  Since such m a t e r i a l s  may be d e t r i -  
mental t o  environmental  q u a l i t y ,  t h e r e  i s  a need t o  measure them 
i n  env i ronmenta l  samples. The products/compounds t o  be i nc l uded  
i n  t h i s  s tudy  a re :  

Chemical Name 

d i b u t y l  phenyl phosphate 
b u t y l d i p h e n y l  phosphate 
t r i b u t y l  phosphate 
tr i  phenyl phosphate 
2 -e thy lhexy ld ipheny l  phosphate 
t - b u t y l  phenyld iphenyl  phosphate 
d i - t - bu t y l pheny lpheny l  phosphate 
i sodecy ld ipheny l  phosphate 
cumyl phenyld iphenyl  phosphate 
nony l  phenyl d iphenyl  phosphate 
i sopropy lpheny ld ipheny l  phosphate 
t r i c r e s y l  phosphate 
benzyl  a t e d  m-xyl ene 
d i  -n-hexyl  ad i pa te  
d i - 2 -e thy l hexy l  ad ipa te  
d i -C7-9  a l k y l  ad ipa te  
d i b u t y l  ph tha l a t e  

Abb rev i a t i on  

DBPP 
BDPP 
TBP 
TPP 
S-141 
t-buPDPP 
di-t-buPPP 
S-148 
CPDPP 
NPDPP 
K-100 
TCP 
5-1 50 
S-367 
DO A 
S-97A 
DBP 

Trade Name 

Skydro la  
components 

S a n t i c i z e m  141 

S a n t i c i z e m  154 

S a n t i c i z e r o  148 
Pydraulm 
components 
Kroni  t exo  100 

Santosolo 150 
S a n t i c i z e m  367 

S a n t i c i z e r o  97A 

EP4/CWRO M P P E R / ' E I w  AT3?SfWEY WORK P-CT / A m  CLIENT ?PT,?LECE 



Chemical Name Abbrev ia t ion  -- Trade Name 

d i - 2 - e t h y l h e x y l  ph tha l a te  
di-C7-9-l l  a1 k y l  ph tha l a t e  
b u t y l  benzyl  ph tha l a te  
C 7 - 9 - l l  benzyl  ph tha l a te  
texanolbenzy l  p h t h a l a t e  

DEHP 
5-71 1 
5-1 60 
5-261 
5-278 

4 APPARATUS 

4.1 Kuderna-Dani sh evapora t i ve  concen t ra to r  (K&D) , Kontes Glass Company. 
Cat.  No. K-569000 ( 4  ml ) ,  Cat. No. K-569250 (1  ml ) .  

! 4.2 Po l y t r ono  Sonic homogenizer - Brinkmann Inst ruments 
I 

4 .3  A GC/MS equipped w i t h  an autosampler and computer/data system 
capable o f  ope ra t i ng  t he  system i n  the  SIM mode. An HP-5985 
GC/MS/data sys tern equipped w i t h  an HP-7671A autosampler was 
used f o r  t h i s  s tudy.  

4.3.1 The chromatographic cond i t i ons  descr ibed below a r e  recom- 
mended and were used t o  o b t a i n  recovery data.  The columns 
used were 1 )  a  1  meter by 2 m i .d .  g lass  column packed 
w i t h  100-120 mesh Gas Chrom Q coated w i t h  3% OV-101 and 
2 )  a  1 meter  by  2 mn i .d .  g lass  column packed w i t h  32 
S i l a r  10-C. Column one i s  used f o r  a l l  phosphate e s t e r  
es te r s  and Santosol 150. The column temperature i s  pro-  
g r a m e d  from 150°C t o  300°C @ 16°C per  minute:  t h e  temp- 
e r a t u r e  i s  h e l d  a t  300°C f o r  seven minutes. Column two 
i s  used f o r  t h e  ph tha l a te  and ad ipa te  es te r s .  The column 
i s  programmed f rom 150°C t o  250°C a t  16°C pe r  minute:  t h e  
temperature i s  h e l d  a t  250°C f o r  seven minutes. The i n -  
j e c t i o n  p o r t  and GC/MS i n t e r f a c e  temperatures a re  250°C 
and 275°C r e s p e c t i v e l y .  Hel ium c a r r i e r  gas f l o w  i s  24 
ml per  minute.  

The HP-5985 GC/MS/data system has a BATCH program f o r  
use w i t h  t h e  autosampler t o  opera te  i n  t he  SIM mode. 
BATCH program w i l l  s e q u e n t i a l l y  r u n  a designated GC 
program, s t o r e  t he  da ta  and p r i n t  a  hard copy f o r  as 
many as 35 samples. Each GC r u n  can be separated i n t o  
1  t o  5 t ime  windows and f o u r  se lec ted  masses (m/z) can 
be mon i to red  du r i ng  each t ime window. 

4.4 Sediment Sample Bags - one q u a r t  o r  h a l f  g a l l o n  po lye thy lene  bags 
(doubled) .  A r ep resen ta t i ve  bag was f i l l e d  w i t h  100 ml cyc lohex-  
ane o v e r n i g h t  and t h e  cyclohexane concen t ra te  (25/1) showed no 
s i g n i f i c a n t  i n t e r f e r e n c e  w i t h  t h e  procedure (Sec t ion  8 ) .  

4.5 Autosampler Suppl ies 
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4.5.1 Wheaton "400" brand borosilicate glass autosampler vials - 
1 ml capacity - 12 x 32 nm - Fisher Cat. No. 6-406AA. 

I 4.5.2 Teflon@ lined aluminum seals - Fisher Cat. No. 6-4d6-13 . 

I 4.5.3 Crimping tool to seal - Fisher Cat. No. 6-436-60. 

4.5.4 Micro-vials - for autosampler - 0.3 mi capacity - Supelco, 
I n c . ,  Cat. No. 3-3208. 

4.6 Refrigerated Superspeed Centrifuge - Sorvalls RC-5B or equivalent 
equipped with a SorvalP 53-34 head. 

4.7 Centrifuge tubes - Polypropylene - 46 ml capacity, 28.6 x 103.5 m 
- Fisher Cat. No. 5-430-20. 

4.7.1 Caps for centrifuge tubes - Fisher Cat. No. 5-566-20H. 

i 5. REAGENTS AND M.4TERIALS 

1 5.1 Cyclohexane - Burdick & Jackson - "Distilled in Glass" or equivalent. 

I 5.2 0--xylene - Burdick & Jackson - "Distilled in Glass" or equivalent. 
5.3 Methyl alcohol - Burdick & Jackson - "Distilled in Glass" or 

equivalent. 

5 . 4  Isooctane - Burdick 8 Jackson - "Distilled in Glass" or equivalent. 

5.5 Standard stock solution - For each compound to be detemined, pre- 
pare a standard stock solution by weighing 0.100 g of the compound 
into a 100 ml volumetric flask and diluting to volume with o-,xylene. - 

5.6 Working standard - Prepare a working standard by pipetting 1 or 2 
ml of each appropriate stock solution into a 100 ml volumetric 
flask and diluting to volume with isooctane. This solution contains 
10 or 20 ~g/ml of each compound. Further 2:10 dilutions can be 

-- made as appropriate. - 
A second working solution is prepared in the same manner but 
diluted to 100 m l  with methyl alcohol or dimethylformamide. 
This 10 ugh1 solution is used for spiking experiments. 

5.7 Organic free water - Distilled, deionized, or purified water which 
has been demonstrated to be free of interfering organic compounds 
by extraction and analysis. 

i 6. SEDIMENT SAMPLING 

6.1 The samples are collected according to ES-80-M-3, MIC National 
Aquatic Monitoring Program - Sample Col lection Method. 

6.2 The samples are mixed and subdivided according to EAN-80-SOP-006, 
Standard Operating Procedure for Homogenizing, Subdividing and 
Preserving Sediment Samples. 

-- 
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8. PROCEDURE 

8.1 E x t r a c t i o n  and Concentrat ion o f  Sediment Samples 

8.1.1 Remove samples f rom ( f r eeze r )  s torage and a l l o w  t o  e q u i l i -  
b r a t e  t o  room temperature. 

8 .1 .2  Weigh a r ep resen ta t i ve  10 g p o r t i o n  i n t o  a c l ean  po lye thy -  
lene  t e s t  tube. Add 10 ml p u r i f i e d  water and 10 ml o f  
cyc lohexane. 

8.1.3 Place under t h e  Po l y t r omprobe  and r o t a t e  s l i g h t l y  t o  
m ix .  Turn speed t o  s e t t i n g  4-5 and mix f o r  230 s e c ~ n d s .  

8.1.4 A l low probe t o  d r a i n  and wash l i g h t l y  w i t h  1-2 ml o f  
o rgan ic  f r e e  water .  

8.1.5 Cap t e s t  tube and p l ace  i n  r e f r i g e r a t e d  c e n t r i f u g e  ( * ~ 1 0 ~ C ) .  
Spin a t  15,000 rpm f o r  10 minutes.  

8.1.6 Remove f rom c e n t r i f u g e  and remove upper cyclohexane l aye r  
i n t o  a 10 ml graduated c y l i n d e r  us ing  a g lass  eyedropper. 
Record t he  volume. 

8.1.7 T rans fe r  t he  cyclohexane i n  p o r t i o n s  i n t o  a m i c ro  K&U 
( 1  o r  4 ml volume) apparatus con ta i n i ng  a b o i l i n g  c h i p  
and evaporate t o  ~1 ml i n  a water  bath. 

8 .1 .8  Remove from ba th  and coo l  t o  room temperature. 

8.1.9 When cool  , remove t h e  column and cap the  r e c e i v e r  and 
p l ace  i n  t h e  f reezer ,  i f  ana l ys i s  i s  no t  t o  be done 
immediately.  

8.1.10 Weigh a second 10 g p o r t i o n  on to  a watch g lass,  a l l o w  
t o  d r y  i n  an oven d t  105 t 2 O C  overn igh t .  Reweigh. 

8.1.11 A l l ow  t o  d r y  an a d d i t i o n a l  4 hours and reweigh; r epea t  
u n t i l  weight  i s  constant .  

8.2 Chromatography o f  Concentrated E x t r a c t s  

8.2.1 I f  e x t r a c t s  have been f r ozen  f o r  storage, a1 low t o  
e q u i l i b r a t e  t o  room temperature. Ad jus t  t he  volume t o  
1.0 ml and mix  w e l l .  

8.2.2 Using a 500 PI syr inge,  p l ace  300 u1 o f  t he  concentrated 
e x t r a c t  i n t o  a m i c ro  v i a l  (Sec t ion  4 . 6 ) ,  cover w i t h  aq 
aluminum sea l  and c r imp t o  seal .  Replace cap on remain- 
i n g  e x t r a c t  and r e t u r n  t o  f r eeze r .  

8.2.3 Standards (Sec t i on  7.3.1) a r e  p laced  i n  1 m l  autosampler 
v i a l s  (Sec t ion  4 . 4 )  and sealed as i n  8.2.2. A f i n e  t ? p  
f e l t  marker can be used t o  number t h e  v i a l s  on t h e  a lumi -  
num cap. Labe ls  cannot be used as t h e  v i a l s  w i l l  n o t  
then f i t  i n  t h e  autosampler.  

WGK 1111172 
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8 .2 .4 Place the  standards and samples (up t o  35 t o t a l )  i n  the  
autosampler.  

8.2.5 AUTOTUNE t he  GC/MS/data system. 

8.2.6 Set GC cond i t i ons  f o r  ana l ys i s .  These should be de te r -  
mined by each l abo ra to r y .  The cond i t i ons  used i n  t h i s  
l abo ra to r y  a r e  as f o l l o w s :  

8.2.6.1 f o r  phosphate es te r s  

1  meter,  2 mn i . d .  g lass ,  32 OV-101 on 100-120 
mesh Gas Chrom Q 
I n j e c t i o n  p o r t  temperature - 250°C 
GC/MS i n t e r f a c e  l i n e s  - 275°C 
Column temperature - 150°C t o  300°C @ 16"C/min ; 
h o l d  a t  l i m i t  f o r  7 minutes.. 
Hel ium c a r r i e r  gas f l o w  - 24 ml/minute. 

8.2.6.2 f o r  TCP, K ron i t ex  100 and Santosol 150 

Same cond i t i ons  as 8.2.6.1 

8.2.6.3 f o r  p h t h a l a t e  and ad ipa te  es te rs  

1  meter,  2 m i . d .  g lass ,  3% S i l a r  10-C on '00- 
120 mesh Gas Chrom Q 
I n j e c t i o n  p o r t  temperature - 250°C 
GC/MS i n t e r f a c e  l i n e s  - 275°C 
Column temperature - 1 50°C t o  250°C @ 16OC/min ; 
h o l d  a t  l i m i t  f o r  7 minutes. 
Hel ium c a r r i e r  gas f l o w  - 24 ml/minute. 

8.2.7 C a l l  BATCH program on da ta  system and s e t  cond i t i ons  as 
f o l  lows : 

8.2.7 .I f o r  phosphate e s t e r s  

4 SIM GROUPS - 0.8 m inu te  de lay.  

Group 1 - 0.81 t o  4.50 minutes mon i to rs  masses 
94, 99, 286 and 306 w i t h  200 mi 1  l i second  dwe l l  
time/mass - mon i to rs  DBPP, BDPP and TBP. 

Group 2 - 4.51 t o  5.80 minutes mon i t o r  masses 
326, 325, 251 and 170 w i t h  200 m i l l i s e c o n d  dwe l l  
time/mass - mon i to rs  TPP and S-141. 

Group 3 - 5.81 t o  7.5 minutes mon i t o r  masses 
382, 367, 251 and 170 w i t h  200 m i l l i s e c o n d  
dwe l l  time/mass - mon i to rs  t - b u t y l  PDPP and 
5-148 
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Group 4 - 7.5 t o  10.5 minutes mon i to r  masses 381, 
367, 423 and 429 w i t h  200 m i l l i s e c o n d  dwe l l  t ime/ 
mass - moni tors  NPDPP, CPDPP and d i - t - b u t y l  PPP. 

8 .2 .7.2 f o r  TCP, Kron i tex  100 and Santosol 150 

2  S I M  groups - 0.8 minute de lay 

Group 1  - 0.81 t o  4.5 minutes mon i to r  masses 118, 
181 , 196 and 129 w i t h  200 m i l l i s e c o n d  dwe l l  t imes/ 
mass mon i to rs  5-150. 

Group 2  - 4.5 t o  10.5 minutes mon i to r  masses 118, 
117, 179 and 195 w i t h  200 m i l l i s e c o n d  dwe l l  t imes/ 
mass mon i to rs  Kron i tex  100 and TCP. 

8.2.7.3 f o r  ph tha l a te  and ad ipa te  es te r s  

1  SIM group - 1.4 minute de lay 

Group 1  - 1.4.-10.4 minutes mon i to r  masses 149, 
91, 167 and 129 w i t h  200 m i l l i s e c o n d  dwe l l  t imes/ 
mass mon i to rs  S-367-A, DOA, S-97-A, DEHP, S-711, 
DBP, S-160, 5-261, and 5-278. 

8.2.8 Run BATCH program f o r  phosphate es te r s  us i ng  condi t i ons 
l i s t e d  i n  Sect ions 8.2.6.1 and 8.2.7.1. Ca l cu l a t e  mean 
response f a c t o r ,  s tandard dev i a t i on ,  percent  r e l a t i v e  
s tandard d e v i a t i o n  and c o r r e l a t i o n  c o e f f i c i e n t  f o r  each 
compound t o  be determined. 

8.2.9 Repeat s tep  8.2.1 a d j u s t i n g  t he  volume t o  0.7 m l ,  i f  
necessary. Repeat 8.2.2 through 8.2.8 us ing  c o n d i t i o n s  
l i s t e d  i n  8.2.6.2 and 8.2.7.2. 

8.2.10 Repeat s t ep  8.2.1 a d j u s t i n g  t h e  volume t o  0.4 ml, i f  
necessary. Repeat 8.2.2 through 8.2.8 us ing  cond i t i ons  
l i s t e d  i n  8.2.6.3 and 8.2.7.3. 

! 9.  CALCULATION OF RESULTS 

9.1 Ca l cu l a t e  t h e  concen t ra t i on  o f  each compound i n j e c t e d  f rom t h e  
response f a c t o r  us i ng  the equat ion:  

where 

C i  = concen t ra t i on  o f  compound i n j e c t e d  (ppm) 
RFi = response f a c t o r  f o r  compound (ppm/area u n i t )  

Ai = peak area f o r  compound (area u n i t )  

WGK 1111174 
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9 . 2  Calculate the compound concentration P , in micraqrm.s y-r: llj~=m, 
'(ppm'] using the f o l  lowing equation: 

I where C = concentration o f  compound injected (ppm) (from 9.1 ) . 

VF = volume of f ina l  concentrated ext ract  (8.2.1) 
(usually 1.0 ml ) 

1 V = volume of cyclohexane extractant  added (10 rnl) 

Ms = mass of sediment weighed ( log)  - 
V, = volume of cyclohexane transferred to  K&D apparatus 

f o r  concentration. 

9.3 Calculate the  compound concentration P , in ppm using the following 
equation: 

- ( P  )(W,) P - 
W D 

where P = value from 9 . 2  above 

i W, = wet sediment weight (Section 8.1 . lo)  

I Wg = dry sediment weight (Section 8.1.11) 

10. REPORT 

10.1 Report r e su l t s  in micrograms per gram (ppm) without correction 
f o r  any recovery data .  The percent recoveries of known com- 
pounds added t o  samples or t o  reagent water as  well as the 
s t ep  in the procedure where they were added must a lso  be reported. 
Results f o r  blanks must a lso  be reported. Use the attached form 
f o r  a l l  data.  

1 1 .  ACCURACY A N D  PRECISION 

11.1 The expected accuracy o f  t h i s  method was determined by spiking 
known amounts of compounds of i n t e r e s t  i n t o  Missouri River sedi -  
ment. The data in  Table I 1  represent the  percent recoveries 
determined by the procedure. Five repl ica tes  were analyzed a t  
each level t o  determine precision (RSD). 

I 
I 

I. 
12. SAFETY PRECAUTIONS 

12.1 These samples may contain pathogens and should be handled as  l i t t l e  
as  possible and then only by persons who have a current  innoculation 
against  typhoid. 

WGK 1111175 
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GC Re ten t ion  Selected Masses G C GC 
Compound t ime (s )  i n  min t o  measure t o  con f i rm  Co 1 umn Run # 

i DBPP 

BDPP 

TB P 

TPP 

S-141 

1 5-148 

CPDPP 

1 KPDPP 

I Kroni  t ex  100 

TCP 

Santosol 150 

5-367 

1 DOA 
I 
j S-97A 

DB P 

DEHP 

- . . . - - - . . . 
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TABLE I I 

MJNITORING S1UOV - S RECOVERY FRW StOIMNI - 1900 

! 
DOPP EWP T8P TPP 5-141 L-Bu-POI'P S-148 dl-1-buPPP CPWP NPOPP S-IS0 K-100 TCP 5-367 00A S-91A DOp OCllp 5.111 5-160 5 - 1 6 !  S-278 

- - u ! ! ! ! L ( ! ! ? l  -m%l ( l 4 9 L  k!!Lt!!!l. j?.. 

Level 1 (ppb) 60 20 40 140 60 U) SO 10 40 70 50 90 50 50 50 50 50 50 100 50 50 50 

i e v e l  3 fppb) 585 120 355 1045 550 290 500 100 380 130 520 850 510 525 500 515 460 460 1 1 w  500 500 500 b j  
n 

R a n  93 111 138 105 9 1  I 0 1  100 101 95 93 106 101 101 100 102.2 104 119 I n  11; 96 119 9 1  
o 14.0 24.4 27.8 25.8 2 5  17.6 27.7 29.2 16.4 1 7 . 6  26.0 24.3 25.1 32.9 23.3 28.4 26.3 41.7 2f'. 20 .2  2 1 . 2  22.4 

I RSD 15.0 22.0 20.1 24.6 26.0 I r . 5  21.6 29.0 17.4 19.0 24.5 24.2 24.8 32.9 22.8 27.2 22.2 26.1 2 j , 6  29.5 21.8 24.2  

Level 4 (ppb) 1110 380 110 2090 1\10 580 1OOO 2 M  
!I 

760 1460 1030 17001020 I050 I 1 0  1030 920 920 1990 1010 I00(1 l o l o ]  li 

Tutrl  Range 60- 40- 40- 100- 60- 30- 50- 10- 80- 70- 50- 90- 500 100- 100- 50- 450- 100- 111~- 100- 50- 50- 
1110 300 710 2090 1100 580 lo00 200 760 1500 I000 1700 1000 1000 1000 1000 1000 1000 2000 1000 10001 
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DETERiVtiNATION OF ELEMENTAL PHOSPHORUS (Pi,) IN SOIL AND SEDIMENT 

1 .  SCOPE 

1.1 This method is for the determination of elemental phosphorus (PI,) 
in soil and sediment samples. 

1.2 The method is applicable to samples containing 0.5 p q / q  tn ~ . C l . v q f ~  
(ppm) of P,, in the samq1.e. Yli,-J7m 'leve'ls can be determined by dilu- 
t i n g  the sample extract. However, proper validation at higher levels 
must be done. 

1.3 The method has been validated using a Missouri Bottoms soil sample. 
Proper quality assurance must be carried out to v e r i f y  the perfor- 
mance of the method for other soils and sediments 

2. SUMMARY 

2.1 Pq is extracted from the soil/sediment sample with benzene using 
the procedure described in Standard Operating Procedure (SOP) 
EAN-80-SOP-20, Extraction of Semivolatile Organic Chemicals from 
Soi l/Sedirnent. 

2.2 The P, in the extract is measured by Selected Ion Monitoring (SIB!) 
gas chromatography/mass spectrometry (GUMS). 

2 . 3  The PI, is quantitated using external standards. 

2.4  The average recovery of P4 from soils containing 0.5 to 10 ppm 
P, was 85%. The precision of the determinations averaged 18% 
relative standard deviation (RSD) , 

3 SIGNIFICANCE 

3.1 Elemental phosphorus is a high volume industrial chemical used in 
the manufacture of phosphoric acid and inorganic phosphates. 

3.2 The potential exists for PI, to be present in industrial wastes. 1 
3 . 3  This method provides a technique to measure PI, in samples from 

sites potentially contaminated by disposal of such w d s  tes. I 
3.4 The method further provides a selective method for determining 

P, in the presence of other P-containing compounds. I 
4. INTERFERENCES \ 

I 
4.1 Although the SIM GCIMS is a very sensitive and selective detector 

for the determination of the PI,, the potential exists for mass 
spectral interferences at one or more of the ions used for the 
determination. 

WGK L L 1 1 1 8 1  
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4.2 Use of ion intensity ratio comparisons for the riolecular weight 
ion and a confirming ion can help identify such {nterferences. 

4 . 3  All sampling equipment (if used), solvents, and laboratory glass- 
ware must be demonstrated to be free of interferents by the analysis 
of field and laboratory blanks. 

5. SAFETY PRECAUTIONS 

5.1 Benzene is a suspected human carcinogen. Extreme care must be 
taken when preparing standards or extracting samples. Use of a 
personal exposure monitoring system may be required. 

5.2 Sediment or soil samples may contain pathogens. They should be 
handled as little as possible and then only by persons who have 
a current innoculation against typhoid. 

5.3 All GC/MS vacuum pumps, especially the separator pump, must be 
equipped with a charcoal scrubber or must discharge into a scrubbed 
ventilation system to prevent discharge of hazardous vapors into 
the 1 aboratory atmosphere. 

6.1 Apparatus requi red for €AN-80-SOP-20 

6.1 .I U1 trasonic homogenizer - Polytron@ (Brinkmann Instruments) 
or equivalent. 

6.1.2 Test tubes -polypropylene, 5 0 m L  

6.1.3 Centrifuge- refrigerated, capable of 15,000 rpm 

6.1.4 ~ecei vers - graduated 10 mL Kuderna-Danish receivers. 
6.2 GC/MS - equipped with data system for instrument control and data 

accumulation and retrieval; must be capable of SIM operation. 

6.3 Glass column for gas chromatograph - 1 m x 2 mn i .d., packed with 
a suitable packing (See Sec. 7.1). 

6.4 Microsyringe - 10 VL capacity. 

6.5 Usual laboratory volumetric glassware. 

7. REAGENTS AND MATERIALS 

7.1 GC column packing - 3% OV-101 on l00/120 mesh Gas Chroma Q has 
been found suitable and was used for validation studies. 

7.2 Benzene - Fisher Scientific Company - Pesticide Grade or equivalent. 
Benzene must be demonstrated to be free of analyte. 

7.3 Stock standard - Prepare a stock standard solution (-. i000 " g / m L )  
by dissolving a clean portion of elemental phosphoru: in benzene 
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7 .4  Working standards - Prepare work ing standards i n  t he  concen t ra t i on  
range o f  i n t e r e s t  by successive d i l u t i o n  of the  s tock standard. A t  
1 eas t  t h r e e  standards must be prepared w i t h  concen t ra t i on  ranges 
n o t  t o  exceed one decade. 

8. SAMPLING 

8.1 S o i l  o r  sediment samples should be c o l l e c t e d  accord ing t o  es tab l i shed  
procedures, us i ng  c l ean  equipment. 

8.2 Label each sample con ta i ne r  w i t h  i t s  corresponding sample number and 
h i s t o r y .  

8 .3  A number o f  sampl ing b lanks equal t o  a t  l e a s t  10% o f  t h e  t o t a l  num- 
b e r  o f  samples should be c o l l e c t e d  a t  t h e  sampl ing s i t e .  

8.4 I n  t h e  l abo ra to r y ,  samples should be handled i n  accordance w i t h  
EAN-80-SOP-006, SOP f o r  Homogenizing, Subd iv id ing  , and Preserv ing  
Sediment Sampl es . 

8.5 A t  l e a s t  10% of t h e  samples should be analyzed i n  t r i p l i c a t e  t o  
determine p r e c i s i o n .  

8.6 A t  l e a s t  10% of t h e  samples shou ld  be sp iked a t  app rop r i a t e  l e v e l s  
(e.g. ,  2X,  10X o r  l O O X  t he  es t imated  l e v e l  i n  t h e  samples) t o  
determine accuracy ( recovery) .  

9 .  CALIBRATION AND STANDARDIZATION 

9.1 Mass spectrometer c a l i b r a t i o n  

9.1 .I The s e n s i t i v i t y  and mass o f f se t  (if a p p l i c a b l e )  o f  t h e  
mass spectrometer shou ld  be checked on a d a i l y  bas i s  
u s i n g  a s u i t a b l e  c a l i b r a t i o n  m a t e r i a l ,  e.g., p e r f l u o r o -  
t - b u t y l  amine (PFTBA). 

9.2 Reference Standards and Blanks 

9.2.1 GC r e t e n t i o n  t ime  f o r  PI, should be determined by i n j e c t -  
i n g  1 & o f  t h e  s tock  s tandard i n t o  t h e  GC/MS ope ra t i ng  
i n  t h e  scanning mode. The r e t e n t i o n  da ta  and mass spectrum 
a r e  used t o  s e l e c t  S I M  cond i t i ons  (se lec ted  i o n s  and mass 
group r e t e n t i o n  window) f o r  t h e  de te rmina t ions .  

9.2.2 F i e l d  b lanks (Sec t ion  8.3) and l a b o r a t o r y  b lanks (Sec t ion  
4.3)  ( a t  l e a s t  one pe r  day) should be analyzed accord ing 
t o  t h e  procedure (Sec t ion  10). 

9 . 3  Cal i b r a t i o n  Curves o r  Response Fac to rs  

9.3.1 The l i n e a r i t y  of  response f o r  SIM GC/MS must be determined 
f o r  P,. I n j e c t  equal volumes ( i . e . ,  3 vL) o f  va r ious  

WGK 1111183 



ES-80-1'4-24 
Page 4 

concen t ra t ions  o f  work ing standards and measure the  area 
of t h e  P, peak. 

9.3.2 For  i n i t i a l  c a l i b r a t i o n ,  a t  l e a s t  3 work ing standards and 
a  so l ven t  b lank  should be analyzed i n  t r i p l i c a t e .  

9.3.3 For  r o u t i n e  use, a t  l e a s t  t h ree  work ing standards and a  
s o l v e n t  b lank  should be analyzed i n  d u p l i c a t e  on a  d a i l y  
b a s i s  t o  determine l i n e a r i t y  and response f a c t o r .  

9.3.4 L i n e a r i t y  can be es tab l i shed  by p l o t t i n g  a c a l i b r a t i o n  
cu rve  (peak areas vs ng i n j e c t e d  ( o r  vs concen t ra t ion  i f  
equal i n j e c t i o n  volumes a re  used))  o r  by c a l c u l a t i n g  a  
response f a c t o r  (RF) (ng i n j e c t e d  o r  concen t ra t ion  + peak 
a rea)  and p l o t t i n g  RF vs ng i n j e c t e d  o r  vs concen t ra t ion .  
Only sample peak areas which f a l l  i n  t h e  l i n e a r  response 
range should be used t o  c a l c u l a t e  concen t ra t ions .  

9.3.5 Comput2r programs which c a l c u l a t e  RF, av:rage RF and 
s tandard d e v i a t i o n  ( S D ) ,  and per form a 1  east-squares 
a n a l y s i s  can a l s o  be used. I n  genera l ,  1 - + 20% r e l a t i v e  
SO (RSD) and a  l e a s t  squares c o r r e l a t i o n  c o e f f i c i e n t  ( R )  
o f  >0.95 a r e  acceptable i n d i c a t o r s  o f  1  is iear i  t y .  

9.3.6 Table I conta ins  t h e  RF, RSD, and R f o r  t he  c a l i b r a t i o n  
phase o f  method development. 

TABLE I 

Compound RF ( area ppm count  RSD (%)  R 

10. PROCEDURE 

10.1 E x t r a c t i o n  

10.1.1 E x t r a c t  P, f rom t h e  s o i l  o r  sediment samples us i ng  t he  
procedure descr ibed  i n  EAN-80-SOP-20, E x t r a c t i o n  o f  
S e m i v o l a t i l e  Organic Chemicals from Soi l /Sediment.  

10.1.2 Use benzene (CAUTION! ) as t h e  e x t r a c t i n g  so l  vent  because 
o f  t h e  low s o l u b i l i t y  o f  P4 i n  a l k y l  so lven ts .  

10.1.3 E x t r a c t  t h e  number o f  r e p l i c a t e s  and sp iked samples 
necessary t o  comply w i t h  q u a l i t y  assurance requirements 
(see Sect ions 8.5 and 8.6) .  

10.1.4 S to re  e x t r a c t s  i n  a  r e f r i g e r a t o r  i f  they are no t  analyzed 
imned ia te ly .  

UGK 1111184 
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10.2 S I M  GC/MS Ana l ys i s  

10.2.1 Operate t h e  G U M S  accord ing t o  Standard Operat ing Proce- 
dure o r  manufac tu re r ' s  i n s t r u c t i o n s .  

10.2.2 The f o l l o w i n g  cond i t i ons  have been found s u i t a b l e  f o r  t h e  
chromatography o f  PI,. 

Column: 1 m x 2 mm i .d. g lass  column packed w i t h  3% 
OV 101 on 100/120 mesh Gas Chrom Q.  

Column Temperature: 55' i so thermal  

C a r r i e r  Gas: Helium, 30 mL/rnin 

I n j e c t i o n  P o r t  Temperature: 250°C 

J e t  Separator  Man i f o l d  Temperature: 300°C 

10.2.3 The f o l l o w i n g  cond i t i ons  have been found s u i t a b l e  f o r  t h e  
SIM GC/MS de te rmina t ions  us i ng  an HP 5982A GC/MS system 
w i t h  assoc ia ted  5934A data system: 

I o n  Source Temperature: 150aC 
Separator :  Glass j e t  
I o n i z a t i o n :  E l ec t r on  impact-70 eV o r  equ i va l en t  
E l e c t r o n  M u l t i p l i e r  Gain: 8 o r  9  H I  
Se lected i ons :  m/z 124,93,62 
Selected I o n  Dwell Times: 200 ms 

10.2.4 I f  t h e  samples have been f r ozen  f o r  s torage,  a l l o w  t o  
equ i  1 i b r a t e  t o  room temperature. 

10.2.5 I n j e c t  a ' s u i t a b l e  s i z e  a l i q u o t  o f  the sample i n t o  t he  
GC/MS. ( I f  t h e  i n j e c t i o n  volume equals t h a t  o f  t he  
c a l i b r a t i o n  standards, c a l c u l a t i o n s  are simp1 i f i e d .  ) 

10.2.6 Measure peak area f o r  t h e  peak a t  r e t e n t i o n  t ime o f  P . 
Check i o n  i n t e n s i t y  r a t i o s  f o r  molecular  and con f i rm ing  
i ons  t o  be sure  t h a t  i n t e r f e rences  a re  n o t  p resen t .  

10.2.7 A sample SIM chromatogram f o r  P standard i s  shown i n  
F i gu re  I f o r  re fe rence  purposes. 

10.2.8 Compare sample peak areas t o  the qqxvpil'h+~. ra ' l i 'brat ion 
r;wBve t o  b e t e n t i n e  i f  they f a l l  w i t h i n  t he  es tab l i shed  
l i n e a r  range. If the  area i s  ou t s i de  t h e  l i n e a r  range, 
d i l u t e  t h e  sample w i t h  benzene, record  t h e  d i l u t i o n  fac -  
t o r ,  and repea t  10.2.5 through 10.2.8. 

11 .  CALCULATION OF RESULTS 

11.1 I f  i n j e c t i o n  volumes a r e  n o t  a l l  equal :  

11.1.1 Ca l cu l a t e  t h e  mass o f  P4 by comparing t o  a c d l i b r a t i o n  
curve prepared d a i l y  o r  by c a l c u l a t i n g  f rom :he response 
f a c t o r  us ing  t h e  equat ion . .. -- 

_ _ . - -  - r . 7 -  - 
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where : 
M i  = mass o f  PI, i n j e c t e d  (ng) 

RFi = response f a c t o r  f o r  Pk (ng/area count)  

A i  = peak area f o r  P4 (area counts)  

11.1.2 Ca l cu l a t e  t h e  concen t ra t i on  o f  Pq us ing  the f o l l o w i n g  
equa t ion :  

where : 
Ci = concen t ra t ion  o f  P, (ug/g = ppm) 

M i  = m w a  ̂ v3 'F4 '[From Sec t ion  1 :  1  . I )  

VF = volume o f  e x t r a c t  (mL) 

VI = i n j e c t i o n  volume (uL) 

k = sample we igh t  (g )  

OF = d i l u t i o n  f a c t o r  (Sec t ion  10.2.8) 

11.2 I f  i n j e c t i o n  volumes a r e  equal (e.g., 3 uL).  

11.2.1 Ca l cu l a t e  t h e  concen t ra t i on  o f  Pq by comparing t o  a  c a l i -  
b r a t i o n  curve prepared d a i l y  o r  by c a l c u l a t i n g  f rom the  
response f a c t o r  us i ng  the  equat ion:  

C i  = (RFi ) ( A i  ) ( V F )  (DF) 
W 

where : ' 

Ci = concen t ra t i on  o f  P4 (pg/g = ppm) 

RFi = response f a c t o r  f o r  P, (ppn/area count)  

A i  = peak area f o r  P4 (area counts)  

VF = volume of e x t r a c t  (mL) 

DF = d i l u t i o n  f a c t o r  (Sec t ion  10.2 8 )  

W = sample we igh t  (g)  

12. REPORT 

12.1 Report  t he  r e s u l t s  in pg/g ( o r  ppm) w i t h o u t  c o r r e c t i o n  f o r  recovery.  

12 .2  Report  recover ies  and p r e c i s i o n  determined on sp iked samples and 1 
rep1 i c a  t es  . I 

12.3  Report  r e s u l t s  f o r  a l l  sampl ing and l abo ra to r y  b lanks .  ! 
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13. PRECIS ION AND ACCURACY 

13.1 The precision and accuracy of t h i s  method were determined i n  a 
s o i l  matrix (Missouri ~o t t oms )  a t  four levels c0.5, 1 ,  5 ,  and 
10 ppm) by analysis of f ive  repl icates  a t  each spiking level 
plus blanks. 

13.2 The precision and accuracy resul ts  are summarized below. The 
recoveries are  averages of a l l  replicates a t  each spiking level .  
The precision i s  reported as re la t ive  standard deviation. 

Level (pprn) % Recovery % RSD 

14. REFERENCES 

14.1 The raw data f o r  t h i s  method validation i s  found i n  Monsanto 
Research Notebook pages: 

OH 1805236 
R G K  191 4809, 191 481 1 

~ppJcEpm COppFIR/EIIJetB A m m  
P m a  / A m  Cum: PLmzm 



~ 5 - 8 0 - ' ~ - 2 4  
Page 8 



ES-80- i -24  
Page 9 

Subrni t t e d  by: 

Prepared by: 

Monsanto I n d u s t r i a l  Chemicals Company 
Environmental  Sciences Sec t ion  - N1E 
800 North Lindbergh Boulevard 
S t .  Lou is ,  M issour i  63166 

$?<k -@ ,g 
Robert G. Kaley, I 1  
Research Group Leader 

Reviewed by: 

ra I i cy  Assurance auperv i so r  

Approved by: 

Manager, Environmental  St iences 

EPPJCEFRO COPPER/EIm ATIDFNEY 
P m m  / A m -  am P R F . , ? ~ ~  



1 %  REPORT NO.: 

JOB/PROJECT NO.: 

DATE: 

TITLE: 

AUTHORS: 

ABSTRACT: 

DISTRIBUTION : 

METHOD REPORT 
(TYPE OF REPORT) 

43-000-760.26-8623045 
(02-003-91 3 -41 -61 0 )  
October 27, 1980 

DETERMINATION OF POLYCHLORINATED BIPHENYLS (PCBs) 
IN  SOIL  AND SEDIMENT 

R .  G. Kaley, I 1  and 0.  Hicks 

The PCBs a re  e x t r a c t e d  from t h e  so i l / sed iment  sample 
w i t h  an o rgan ic  s o l v e n t  us i ng  t h e  procedure descr ibed 
i n  Standard Operat ing Procedure (SOP) EAN-80-SOP-20, 
E x t r a c t i o n  of S e m i v o l a t i l e  Organic Chemicals f rom 
Soi l /Sediment.  The PCBs i n  t h e  e x t r a c t  a re  measured 
by Selected I o n  Mon i t o r i ng  (SIM) gas chromatography/ 
mass spect rometry  (GC/MS). The PCBs a re  q u a n t i t a t e d  
us ing  ex te rna l  standards. The average recovery o f  
PCBs f rom s o i l s  con ta i n i ng  2 t o  200 ppm t o t a l  PCBs 
was 76%. The p r e c i s i o n  of  t h e  determinat ions averaged 
20% r e l a t i v e  s tandard d e v i a t i o n  (RSD) , based on t o t a l  
PCBs. 

0. Hicks - N1E 
H. H. Horner - 1740 
R. G. Kaley - N1E 
J. P. Mieure - N3A 
R. H. S i n i s e  - 1740 
C .  R. S isco  - NJE 

C O M P A N Y  C O N F I D E N T I A L  

This document is the property of Monsanto Company and the recipient is 
responsible for its safekeeping and disposition. It contains CONFIDENTIAL 
INFORMATION which must not be reproduced, revealed to unauthorized 
persons or sent outside the Company without proper authorization. 



ES-80-M-28 
Page ,! 

INTERFERENCES 

4 . 1  Al though t he  S I M  GC/MS i s  a ve ry  s e n s i t i v e  and s e l e c t i v e  de tec to r  
f o r  t h e  de te rmina t ion  o f  t h e  PCBs, t h e  p o t e n t i a l  e x i s t s  f o r  mass 
spec t r a l  i n t e r f e rences  a t  one o r  more of t he  ions  used f o r  the  
de te rmina t ions .  

4 . 2  Use o f  i o n  i n t e n s i t y  r a t i o  comparisons f o r  t he  mo lecu la r  weight  
i o n  and a c o n f i n i n g  i o n  can he l p  i d e n t i f y  such i n t e r f e rences .  

4.3  A1 1 sampl ing equipment ( i f  used), so lven ts ,  and l abo ra to r y   lass- 
ware must be demonstrated t o  be f r e e  of i n t e r f e r e n t s  by  t h e  
a n a l y s i s  o f  f i e l d  and l a b o r a t o r y  b lanks .  

SAFETY PRECAUTIONS 

5.1 Benzene i s  a suspected human carcinoqen. Extreme care  must be 
taken when p repa r i ng  standards o r  e x t r a c t i n g  samples. Use o f  a 
personal exposure mon i t o r i ng  system may be requ i red .  Avoid use 
o f  benzene i f  poss i b l e .  

5.2 PCBs a re  suspected carcinogens. Extreme care must be taken  when 
p repa r i ng  standards f rom nea t  m a t e r i a l s .  Avoid a1 1 c o n t a c t  w i t h  
standards and sanpl es . 

5 .3  Sediment o r  s o i l  samples may c o n t a i n  pathogens. They should be 
handled as l i t t l e  as p o s s i b l e  and t hen  o n l y  by persons who have 
a c u r r e n t  i n n o c u l a t i o n  a g a i n s t  t ypho id .  

5.4 A l l  GC/MS vacuum pumps, e s p e c i a l l y  t h e  separa to r  pump, must be 
equipped w i t h  a charcoal  scrubber  o r  must d ischarge i n t o  a scrubbed 
v e n t i  1 a t  i o n  system t o  p reven t  d ischarge  o f  hazardous vapors i n t o  
t h e  1 abora to ry  atmosphere. 

5.5 Dispose of m a t e r i a l s  c o n t a i n i n g  PCBs i n  t h e  manner p resc r i bed  f o r  
t h e  l a b o r a t o r y .  Do n o t  pour down d ra ins ,  e t c .  

APPARATUS 

6.1 Apparatus r e q u i  red  f o r  EAN-80-SOP-20 

6.1.1 U l t r a s o n i c  homogenizer - P o l y t r o n s  (Brinkmann Ins t ruments )  
or equ i va l en t .  

6.1.2 Test  tubes - po lypropy lene,  50 mL. 

6.1.3 C e n t r i f u g e - r e f r i g e r a t e d ,  c a p a b l e o f  15,000rpm. 

6.1 .4 Receivers - graduated 10 mL Kuderna-Danish r ece i ve r s .  

6.2 G U M S  - equipped w i t h  da ta  system f o r  ins t rument  c o n t r o l  and data 
accumulat ion and r e t r i e v a l ;  must be capable o f  SIM ope ra t i on .  
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6.3 Glass column f o r  gas chromatograph - 1 m x 2  mm i .d . ,  packed 
w i t h  a  s u i t a b l e  pack ing (See Sec t ion  7.1) .  

6 .4  M ic rosy r inge  - 10 DL capac i t y .  

6.5 Usual l abo ra to r y  vo l ume t r i c  glassware. 

7 .  REAGENTS AND MATERIALS 

7.1 GC column pack ing - 3% OV-101 on 1001120 mesh Gas C h r o m  Q has 
been found s u i t a b l e  and was used f o r  v a l i d a t i o n  s tud ies .  

7 . 2  Benzene - F i she r  S c i e n t i f i c  Company - P e s t i c i d e  Grade o r  equ iva len t .  
Benzene must be demonstrated t o  be f r e e  o f  ana ly te .  

7.3 Isooctane - Burd ick and Jackson " D i s t i l l e d  i n  g lass"  o r  equ iva len t .  

7.4 Stock standards - Prepare s tock  s tandard s o l u t i o n s  (s1000 g/mL) 
o f  PCBs (e.g. ,  Aroc lo*  1242, A r o c l o m  1254) by weigh ing 0.19 
( t o  t h e  neares t  mg) i n t o  a  100 mL vo lumet r i c  f l a s k  and d i l u t i n g  
t o  volume w i t h  a  s u i t a b l e  so l ven t  (e.g. ,  isooctane) .  

7.4.1 A s tock  s tandard c o n t a i n i n g  equal concen t ra t ions  o f  
A roc l  o m  1242 and Aroc l  o m 1  254 con ta ins  appropr ia te  
l e v e l s  o f  C12 through C17 homologs f o r  most a p p l i c a t i o n s .  

7 . 5  Working standards - Prepare work ing  standards i n  t h e  concen t ra t ion  
range o f  i n t e r e s t  by successive d i l u t i o n  o f  t h e  s tock  standards. 
A t  l e a s t  t h r e e  standards must be prepared w i t h  concen t ra t ion  ranges 
n o t  t o  exceed one decade. 

8.1 S o i l  o r  sediment samples should be c o l l e c t e d  accord ing t o  es tab l i shed  
procedures, us i ng  c l e a n  equipment. 

8.2 Label each sample con ta i ne r  w i t h  i t s  corresponding sample number 
and h i s t o r y .  

8 . 3  A number of sampl ing b lanks  equal t o  a t  l e a s t  10% o f  t h e  t o t a l  
number o f  samples should be c o l l e c t e d  a t  t h e  sampl ing s i t e .  

8.4 I n  t h e  l abo ra to r y ,  samples should be handled i n  accordance w i t h  
EAN-80-SOP-006, SOP f o r  Homogenizing, Subdiv id ing,  and Preserv ing  
Sediment Sampl es . 

8.5 A t  l e a s t  10% o f  t h e  samples should be analyzed i n  t r i p l i c a t e  t o  
determine p r e c i s i o n .  

8 .6  A t  l e a s t  10% o f  t h e  samples should be sp iked  a t  app rop r i a t e  
l e v e l s  (e.g. ,  2X, 10X o r  l O O X  t h e  es t imated  l e v e l  i n  t he  samples) 
t o  determine accuracy ( recovery ) .  

9 .  CALIBRATION AND STANDARDIZATION 

9.1 Mass spectrometer c a l i b r a t i o n  
WGK 1111193 
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3.1.1 The sens i t iv i ty  and mass o f f se t  ( i f  applicable) of the 
mass spectrometer should be cb,ecked on a daily basis 
using a suitable calibration material, e . g . ,  perfluoro- 
t-butyl amine ( P F T B A J .  

9 . 1 . 2  Record the cdlibration resul ts  ? n  the calibration log 
for the instrument. 

9.2 Reference Standards and 81 anks 

9.2.1 GC retention times fo r  each PCB homolog of in te res t  
should be determined by injecting 1 vL of the stock 
standard into the GC/MS operating in the scanning mode. 
The retention data and mass spectra are used to se lec t  
SIM conditions (selected ions and mass group retention 
windows) fo r  t.he determinations. Because of retention 
time overlap of PCB homologs, extracted ion current pro- 
f i l e s  (mass fragnentograms) are useful for determining 
retentfon windows. 

9 . 2 . 2  F i e l d  blanks ('jection 8 . 3 )  and laboratory blanks (Section 
4 .3 )  ( a t  l e a s t  one per day) should be analyzed according 
to the procedure (Section 1 0 ) .  

9 .3  Calibration Curves or Response Factors 

9 . 3 . 1  The l inea~f+..y TJ'~ -response fo r  SIN GC/MS must be deter- 
mined fo r  each PCB hornolog. Inject  equal volumes (e .g . ,  
3 uL) of various concentrations of working standards 
and measure the area of each peak envelope for  PCB 
homologs . 

9.3.2 For i n i t i a l  cal ibrat ion,  a t  l eas t  3 working standards 
and a solvent blank should be analyzed in t r i p l i c a t e .  

9.3.3 For routine use, a t  l e a s t  three working standards and 
a solvent blank should be analyzed in duplicate on a 
daily basis to determine l inear i ty  and response fac- 
to r s .  

9.3.4 Linearity can be established by plott ing a calibration 
curve (peak area vs ng injected (or vs concentration i f  
equal injection volumes are  used)) o r  by calculating a 
response factor ( R F )  (ng injected o r  concentration s m. 
area)  and plot t ing RF vs 4 5  i ,? , 'Jr~~~eb or vs concentration. 
'2n1'1.y -sample peak areas which f a l l  i n  the 1 inear response 
range should be used t o  calculate concentrations. 

9.3.5 Computer programs which calculate RFs, average RFs and 
standard deviation (SD) , and v-rfwv, IZ 'reas't-squares 
rna1,ys;t-5 ran a'l so be used. In general , a + 20% rela- 
t i ve  SD (RSD) and a l eas t  squares correlaticn coeff ic ient  
( R )  of >0.95 are acceptable indicators of 1 ineari ty.  

YGK 1111191 
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9 . 3 . 6  Table I contains the R F ,  RSD, and R for  the ca l ibra t ion 
phase of method development. 

TABLE I 

Compound 
ppm 

RF area count - 

C 1 2  PCB 1.10 E-4 2 2 

Cl3 PCB 1.37 E-4 16 

C1b PCB 1.32 E-4 13 

Cis P C B  1.81 E-4 12 

C16 PCB 3.31 E-4 11 

10. P R O C E D U R E  

10.1 Extraction 

10.1.1 Extract PCBs from the so i l  o r  sediment samples using the 
procedure described in EAN-80-SOP-20, Extraction of 
Semivolatile Organic Chemicals from Soil/Sediment. 

10.1.2 Extract the number of r ep l i ca tes  and spiked samples 
necessary t o  comply with qua l i ty  assurance require- 
ments (see Sections 8.5 and 8 .6) .  

10.1.3 Store ex t rac t s  in a r e f r ige ra to r  i f  they a re  not 
analyzed immediately. 

10.2 SIM GC/MSAnalysis 

10.2.1 Operate the GC/MS according t o  Standard Operating Pro- 
cedure o r  manufacturer's ins t ruct ions .  

10.2.2 The following conditions have been found su i t ab le  f o r  
the chromatography of PCBs. 

Column: 1 m x 2 rrm i . d .  g lass  column packed with 3% 
OV 101 on 100/120 mesh Gas Chrom Q. 

Column Temperature: Program from 120°C t o  280°C 
a t  16"C/minute 

Carrier  Gas: He1 ium, 30 rnL/min 
WGK llll19S 

Injection Port Temperature: 250°C 

Je t  Separator Manifold Temperature: 300°C 
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10.2.3 The f o l l o w i n g  cond i t i ons  have been found s u i t a b l e  "or 
the  S I M  GC/MS de te rmina t ions  us ing  an HP 5982A GC/MS 
system w i t h  assoc ia ted 5934A data system: 

I on  Source Temperature: 150°C 
Separator :  Glass j e t  
I o n i z a t i o n :  E l ec t r on  impact - 70 eV o r  equ iva len t  
E l ec t r on  M u l t i p l i e r  Gain: 9  o r  10 H I  
Se lected I o n  Dwel l  Times: 200 ms 

10.2.4 The se lec ted  ions,  dwe l l  t imes, and r e t e n t i o n  window 
groups are shown i n  Table 11. Note t h a t  exact  group 
s t a r t i n g  t imes w i l l  be a f f e c t e d  by any th ing  t h a t  
i n f l  uences r e t e n t i o n ,  such as column packing, c o l  urnn 
cond i t i ons ,  c a r r i e r  f l ow,  e t c . ,  so t h a t  t he  s t a r t  
t imes w i l l  have t o  be determined f o r  any new s e t  ox 
cond i t i ons .  

10.2.5 I f  the  samples have been f rozen  f o r  storage, a l l o w  t o  
equi  1 i b r a t e  t o  room temperature. 

10.2.6 I n j e c t  a  s u i t a b l e  s i z e  a l i q u o t  o f  t he  sample i n t o  the  
GC/MS.  ( I f  t h e  i n j e c t i o n  volume equals t h a t  o f  t h e  
c a l i b r a t i o n  standards, c a l c u l a t i o n s  a re  simp1 i f i e d .  ) 

10.2.7 Measure peak areas f o r  t h e  peaks w i t h i n  r e t e n t i o n  win- 
dows f o r  t h e  PCB homologs. Check i o n  i n t e n s i t y  r a t i o s  
f o r  mo lecu la r  and con f i rm ing  ions  t o  be sure t h a t  
in te r fe rences  a re  n o t  p resen t .  

10.2.8 Sample S I M  chromatograms f o r  a  PCB standard a r e  shown 
i n  F iqure  I A-C f o r  r e f e rence  Qurgoses. 

10.2.9 Compare sample peak areas t o  t h e  appropr ia te  c a l i b r a t i o n  
curve t o  determine i f  t hey  f a l l  w i t h i n  t he  es tab l i shed  
l i n e a r  range. I f - t h e  area i s  ou t s i de  t h e  l i n e a r  range, 
d i l u t e  t h e  sample w i t h  t h e  app rop r i a t e  so lven t ,  r eco rd  
t h e  d i l u t i o n  f a c t o r ,  and repea t  10.2.6 through 10 .2 .9 .  

1 CALCULATION OF RESULTS 

11.1 I f  i n j e c t i o n  volumes a re  n o t  a l l  equal :  

11.1.1 Ca l cu l a t e  t h e  mass o f  each PCB homolog by comparing t o  
a  c a l i b r a t i o n  curve prepared d a i l y  o r  by c a l c u l a t i n g  
f rom t h e  response f a c t o r  us i ng  t h e  equat ion:  

Mi = (RFi)  ( A i )  

where : 

M i  = mass o f  homolog i n j e c t e d  (ng) 

RFi = Response f a c t o r  f o r  homolog (ng/area count)  

A i  = peak area f o r  homolog (area counts)  

EPEL/CEPRC COPPEq/EIL/PCB ATIQRNEY WORK PWSCUCT / ATRXNEY CLJE?JT ?FJ?.?EGE 
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11.1.2 Ca lcu la te  the  concen t ra t ion  of each homolog us ing  t he  
f o l l o w i n g  equat ion:  

where : 

C i  = concen t ra t ion  o f  homolog (pg/g = ppm) 

M i  = mass o f  homolog ( f rom Sec t ion  11.1.1 ) 

V F  = volume o f  e x t r a c t  (mL) 

VI = i n j e c t i o n  volume (uL)  

W = sample weight  ( g )  

OF = d i l u t i o n  f a c t o r  (Sec t ion  10.2.9) 

11.2 If i n j e c t i o n  volumes a re  equal (e.g. ,  5 pL) 

11.2.1 Ca lcu la te  t h e  concen t ra t i on  o f  each homolog by comparing 
t o  a c a l i b r a t i o n  curve prepared d a i l y  o r  by c a l c u l a t i n g  
from t he  response f a c t o r  us i ng  t h e  equat ion:  

C i  = (RFi ) (A i  ) ( V F )  (OF) W 

where : 

Ci = concen t ra t i on  o f  homolog (pg/g = ppm) 

RFi = response f a c t o r  f o r  homolog (ppmlarea count)  

A i  = peak area f o r  homolog (area counts)  

VF = volume o f  e x t r a c t  (mL) 

DF = d i l u t i o n  f a c t o r  (Sec t ion  10.2.9) 

W = sample we igh t  (g )  

11.3 Ca l cu l a t e  t o t a l  PCBs i n  sample by s u n i n g  concen t ra t ions  o f  each 
homolog c a l c u l a t e d  i n  11.1 o r  11.2. 

12. REPORT 

12.1 Repor t  t h e  r e s u l t s  i n  pg/g ( o r  ppm) w i t h o u t  c o r r e c t i o n  f o r  recovery.  

12.2 Report  r ecove r i es  and p r e c i s i o n  determined on sp iked samples and 
rep1 i ca t es  . 

12.3 Report  r e s u l t s  f o r  a l l  sampl ing and l a b o r a t o r y  b lanks.  

13. PRECISION AND ACCURACY 

13.1 The p r e c i s i o n  and accuracy o f  t h i s  method were determined i n  a 
s o i l  m a t r i x  (M issour i  Bottoms) a t  f o u r  l e v e l s  (2.3, 11, 23, 230 
ppm) by  a n a l y s i s  o f  f i v e  r e p l i c a t e s  a t  each s p i k i n g  l e v e l  p l  1s 

b lanks .  

WGK 11111197 
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13.2 The prec is ion  and accuracy r e s u l t s  a r e  summarized in  Table 111. 
The recover ies  a r e  averages of a1 1 r e p l i c a t e s  a t  each sp ik ing  
l e v e l .  The prec is ion  i s  reported a s  r e l a t i v e  s tandard devia t ion .  

REFERENCES 

14.1 The raw data f o r  t h i s  method va l i da t i on  i s  found i n  Monsanto 
Research Notebook pages: 

OH 1805237 
R G K  1914812 



- TABLE I 1  - 
- 

SELECTE3 IONS AND DWELL T I M E S  

GROUP 1 

S t a r t  Time = . O  

Mass D w e l l  T i m e  (ms) 

222.0 200 C12 PCB 
152.0 200 
256.0 200 C13 PCB 
186.0 200 

GROUP 2 

S t a r t  T i m e  = 3.6 

Mass Dwell T i m e  (ms )  

290.0 200 C1, PCB 
220.0 200 
256.0 200 C l 3  PCB 
186.0 200 

GROUP 3 

S t a r t  T i m e  = 4.5 

Mass Dwell T i m e  (ms)  

290.0 200 C l  t, PCB 
220 .o 200 
324.0 200 C15 PCB 
254.0 200 

GROUP 4 

S t a r t  T i m e  = 5.5  

Mass D w e l l  Time (ms) 

358.0 200 CI 6 PCB 
288.0 200 
324.0 200 C l S  PCB 
254.0 200 

GROUP 5 

S t a r t  T ime = 6.4 

Mass D w e l l  T i m e  (ms)  

358.0 200 C1, PCB 
288.0 200 
324.0 200 C1, PCB 
254.0 200 
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TABLE I 1 1  

RECOVERY AND P R E C I S I O N  RESULTS 

I Spike Recovery RSD 
p pm % % - 

C 1 3  PCB 

Spike Recovery RSD 
pprn % % 

Cl , ,  PCB 

! Spike Recovery RSD 

I ppm % % 
i 

ES-80-M-28 " 
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Spike Recovery RSD 
p pm % % 

C1, PCB 

Spike Recovery RSD 
ppm % % 

Spike Recovery RSD 
ppm % % 

1 . 5 3  84 4 5 .30 8 9 2 7 
2 . 7  7 1 17  .61 69 10 
5 . 3  70 8 . 4  6 .1  94 1 3  
5 3 83 7.8 

I TOTAL PCB 
I 
1 Spike Recovery RSD 

ppm X % 
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DETERMINATION OF CHLORINATED BENZENES I N  SOIL  AND SEDIMENT 

1 .  SCOPE 

1.1 Th i s  method i s  f o r  t h e  de te rm ina t i on  o f  c h l o r i n a t e d  benzenes i n  s o i l  
and sediment samples. 

1.2 The method i s  a p p l i c a b l e  t o  samples con ta i n i ng  1 pg/g t o  50 py/g (ppm) 
o f  any i n d i v i d u a l  chlorobenzene. Higher  l e v e l s  can be determined by 
d i l u t i n g  sample e x t r a c t s  o r  by  ana l yz i ng  sma l le r  samples. However, 
p roper  v a l i d a t i o n  a t  these h i ghe r  l e v e l s  should be c a r r i e d  o u t ,  

1.3 The method has been v a l i d a t e d  us i ng  a M i ssou r i  Bottoms s o i l  sdmple. 
Proper q u a l i t y  assurance must be c a r r i e d  o u t  t o  v e r i f y  t h e  perform- 
ance o f  t he  method f o r  o t h e r  s o i l s  and sediments. 

1.4 The method v a l i d a t i o n  was done us i ng  benzene as t he  e x t r a c t i o n  s o l -  
vent ,  because o f  a s p e c i f i c  a p p l i c a t i o n  o f  t h e  method. I n  normal 
appl  i c a t i  ons , i sooctane i s  t h e  recomnended so l ven t .  However, p roper  
q u a l i t y  assurance must be c a r r i e d  o u t  t o  v e r i f y  t he  s a t i s f a c t o r y  pe r -  
formance o f  t h i s  s o l  vent .  

1.5 Th i s  method has been f u l l y  v a l i d a t e d  f o r  mono-, d i - ,  and t r i c h l o r o -  
benzenes and n i  t rochlorobenzenes. However, w i t h  proper  qua1 i ty  
assurance, i t  i s  a l s o  a p p l i c a b l e  t o  t e t r a - ,  penta-, and hexachloro- 
benzenes. 

2. SUMMARY 

2.1 The chlorobenzenes a re  e x t r a c t e d  f rom t h e  so i l / sed iment  sample w i t h  
an o rgan i c  so l ven t  us i ng  t h e  procedure descr ibed i n  Standard Opera- 
t i  ng Procedure (SOP) EAN-80-SOP-20, E x t r a c t i o n  o f  Semi vo l  a t i  1 e 
Organic Chemicals from Soi l /Sediment.  

2.2 The chlorobenzenes i n  t h e  e x t r a c t  a r e  measured by se lec ted  i o n  moni - 
t o r i n g  (SIM) gas chromatography/mass spect rometry  (GC/MS) and quan- 
t i t a t e d  us i ng  e x t e r n a l  s tandards.  

2.3 The recovery  and p r e c i s i o n  l e v e l s  determined du r i ng  method v a l  i d a t i o n  
v a r i e d  depending on compound and concen t ra t ion .  

3 .  SIGNIFICANCE 

3.1 Chlorobenzenes a re  w i d e l y  used i n d u s t r i a l  chemicals and may a l s o  
occur  as contaminants o f  i n d u s t r i a l  processes. As such, t h e  poten- 
t i a l  e x i s t s  f o r  t h e  chemicals t o  be p resen t  i n  i n d u s t r i a l  wastes. 

3.2 This method p rov ides  a techn ique  t o  measure chlorobenzenes i n  sam- 
p l e s  f rom s i t e s  p o t e n t i a l l y  contaminated by  t h e  d isposa l  o f  such 
wastes. 

WGK 1111206 
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4 .  INTERFERENCES 

4.1 A1 though t h e  S I M  GC/MS i s  a very  s e n s i t i v e  and s e l e c t i v e  d e t e c t o r  
f o r  t h e  de te rmina t ion  o f  t h e  chlorobenzenes, t he  p o t e n t i a l  e x i s t s  
f o r  mass spec t r a l  i n t e r f e rences  a t  one o r  more o f  t he  ions  used f o r  
the  de te rmina t ions .  

4 . 2  Use o f  i o n  i n t e n s i t y  r a t i o  comparisons f o r  t he  mo lecu la r  weight  i o n  
and a con f i rm ing  i o n  can he l p  i d e n t i f y  such i n t e r f e rences .  

4 .3  A l l  sampl ing equipment ( i f  used), so lven ts ,  and l a b o r a t o r y  glassware 
must be demonstrated t o  be f r e e  o f  i n t e r f e r e n t s  by t h e  a n a l y s i s  o f  
f i e l d  and l a b o r a t o r y  b lanks.  

5 .  SAFETY PRECAUTIONS 

5.1 Benzene i s  a suspected human carcinogen. Extreme care  must be taken 
when p repa r i ng  standards o r  e x t r a c t i n g  samples. Use o f  a personal  
exposure mon i t o r i ng  system may be requ i red .  Avoid use o f  benzene 
i f  poss i b l e .  

5 .2  HCB i s  a suspected carc inogen.  Extreme care must be taken when 
p repa r i ng  standards f rom nea t  m a t e r i a l s .  Avoid a l l  con tac t  w l t h  
standards and sampl es . 

5 .3  Sediment o r  s o i l  samples may c o n t a i n  pathogens. They should be 
handled as 1 i t t l e  as poss i b l e  and then  o n l y  by persons who have 
a c u r r e n t  i n n o c u l a t i o n  aga ins t  t ypho id .  

5 . 4  A 1  1 GC/MS vacuum pumps, e s p e c i a l l y  t h e  separa to r  pump, must be 
equipped w i t h  a charcoal  scrubber  o r  must d ischarge i n t o  a 
scrubbed v e n t i l a t i o n  system t o  p reven t  d ischarge o f  hazardous 
vapors i n t o  t h e  l a b o r a t o r y  atmosphere. 

6.  APPARATUS 

6.1 Apparatus r equ i r ed  f o r  E A N ~ ~ O - S O P - 2 0  

6.1 .1 U l t r a s o n i c  homogenizer - Po ly t ronm (Brinkmann Ins t ruments )  
o r  equ i va l en t .  

6.1.2 Test  tubes - polypropy lene,  50 mL 

6.1.3 Cen t r i f uge  - r e f r i g e r a t e d ,  capable o f  15,000 rpm 

6.1.4 Receivers - graduated 10 mL Kuderna-Danish r e c e i v e r s  

6.2 GC/MS - equipped w i t h  data system f o r  ins t rument  c o n t r o l  and data 
accumulat ion and r e t r i e v a l ;  must be capable o f  SIM ope ra t i on  and 
equipped f o r  subambient gas chromatography. 

6.3 Glass column f o r  gas chromatograph - 1 m x 2 mm i .d., packed w i t h  
a s u i t a b l e  pack ing (See Sec. 7.1) .  



6.4 M i c rosy r i nge  - 10 p L  capac i t y .  

6 . 5  Usual l abo ra to r y  vo l ume t r i c  glassware. 

7 .  REAGENTS AND MATERIALS 

7.1 GC column packing - 3% OV-101 on 100/120 mesh Gas Chroma Q has 
been found s u i t a b l e  and was used f o r  v a l i d a t i o n  s tud ies .  

7 . 2  Benzene - F i she r  S c i e n t i f i c  Company - Pes t i c i de  Grade o r  equ iva len t .  
Benzene must be demonstrated t o  be f ree  o f  ana ly te .  

7 .3  Isooctane - Burd ick & Jackson - " D i s t i l l e d  i n  g lass"  o r  equ i va l en t .  

7.4 Chlorobenzene samples - cha rac te r i zed  nea t  ma te r i a l s .  

7.5 Stock standards - Prepare a s tock  s tandard s o l u t i o n  ( c l O O O  pg/mL) 
o f  each chlorobenzene o f  i n t e r e s t  by weigh ing O.lg ( t o  t he  nearest  
mg) o f  each m a t e r i a l  i n t o  a  separate 100 mL vo lumet r i c  f l a s k  and 
d i l u t i n g  t o  volurn? w i t h  t h e  e x t r a c t i o n  so lven t .  

7.6 Working standards - Prepare mixed work ing  standards i n  t h e  concen- 
t r a t i o n  range o f  i n t e r e s t  by combinat ion and subsequent successive 
d i l u t i o n  o f  t he  s tock  standards. A t  l e a s t  t h ree  working standards 
must be prepared, w i t h  concen t ra t i on  ranges n o t  t o  exceed one decade. 

8 .  SAMPLING 

8.1 S o i l  o r  sediment samples should be c o l l e c t e d  accord ing t o  es tab l i shed  
procedures, us i ng  c l ean  equipment . 

av .7_ IL%hUL', %w&+, camp1#% cn!~+b3Ai~?rtr ~&;,+b+l ;It& cn&.;esy~/t'l7r, 5mp11% 7 ~ m h  md 
h i s  t o r y .  

8.3 A number o f  sampl ing b lanks equal t o  a t  l e a s t  10% o f  t he  t o t a l  num- 
b e r  o f  samples should be c o l l e c t e d  a t  t h e  sampling s i t e .  

8.4 I n  t h e  l abo ra to r y ,  samples should be handled i n  accordance w i t h  
EAN-80-SOP-006, SOP f o r  Homogenizing, Subdiv id ing,  and Preserv ing  
Sediment Samples . 

8.5 A t  l e a s t  10% o f  t h e  samples should be analyzed i n  t r i p l i c a t e  t o  
determine p r e c i s i o n .  

8.6 A t  l e a s t  10% o f  t h e  samples shou ld  be sp iked a t  app rop r i a t e  l e v e l s  
(e .g., 2X, 10X or l O O X  t h e  es t imated  l e v e l  i n  t h e  samples) t o  
determine accuracy ( recovery ) .  

9.1 Mass spectometer c a l i b r a t i o n  

WGK 1111208 
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9.1 .1 The s e n s i t i v i t y  and mass o f f s e t  ( i f  appl icab le )  of the 
mass spectrometer  should be checked on a  d a i l y  bas i s  
using a  s u i t a b l e  cal  i b r a t i o n  ma te r i a l ,  e - g . ,  perf luoro-  
t -bu ty l  amine ( ( P F T B A ) .  

9.1.2 Record t he  c a l i b r a t i o n  r e s u l t s  i n  t he  c a l i b r a t i o n  log 
f o r  t he  instrument .  

I 9.2 Reference Standards and Blanks , 

9.2.1 G C r e t e n t i o n t i m e s f o r e a c h c h l o r o b e n z e n e o f  i n t e r e s t  
should be determined by i n j e c t i n g  1 uL of each s tock  
s tandard  i n t o  t h e  GC/MS opera t ing  in  t he  scanning mode. 
The r e t en t i on  data  and mass spec t r a  a r e  used t o  s e l e c t  
SIM condi t ions  ( s e l ec t ed  ions and mass group r e t e n t i o n  
windows) f o r  t h e  determinat ions.  

9 .2.2 F i e l d b l a n k s  ( S e c t i o n 8 . 5 ) a n d l a b o r a t o r y b l a n k s  (Sect ion 
4.3)  ( a t  l e a s t  one per  day) should be analyzed according 
t o  t he  procedure (Sec t ion  1 0 ) .  

9 .3  Ca l ib r a t i on  Curves o r  Response Factors  

9.3.1 The 1 i nea r i  t y  of response f o r  SIM GC/MS must be determined 
f o r  each ana ly t e .  I n j e c t  equal volumes ( e . g . ,  3 uL) o f  
various concent ra t ions  o f  working s tandards and measure 
t he  a r ea  of each peak corresponding t o  an ana ly t e  of i n t e r e s t .  

9 . 3 . 2  For i n i t i a l  c a l i b r a t i o n ,  a t  l e a s t  3 working s tandards  and 
a  so lven t  blank should be analyzed i n  t r i p l i c a t e .  

9 .3.3 For rou t i ne  use,  a t  l e a s t  t h r e e  working s tandards and a  
so lven t  blank should be analyzed i n  dup l i ca t e  on a  d a i l y  
b a s i s  t o  determine l i n e a r i t y  and response f a c t o r s .  

9 . 3 . 4  For each ana ly t e ,  l i n e a r i t y  can be e s t ab l i shed  by p l o t t i n g  
a c a l i b r a t i o n  curve (peak a r ea  vs ng i n j ec t ed  ( o r  vs con- 
c e n t r a t i o n  i f  equal i n j e c t i o n  volumes a r e  used) )  o r  by 
c a l c u l a t i n g  a  response f a c t o r  (RF) (ng i n j ec t ed  o r  concen- 
t r a t i o n  + peak a r e a )  and p l o t t i n g  RF vs ng i n j ec t ed  o r  vs 
concent ra t ion .  Only sample peak a r ea s  which f a l l  i n  t he  
l i n e a r  response range should be used t o  c a l c u l a t e  concen- 
t r a t i o n s .  

9.3.5 Computer programs which c a l c u l a t e  RFs, average RFs and 
s tandard devia t ion  (SD), and perform a leas t - squares  
a n a l y s i s  can a l s o  be used. In genera l ,  a  + 20% r e l a t i v e  
SD (RSD) and a  l e a s t  squares  c o r r e l a t i o n  c o e f f i c i e n t  ( R )  
o f  >0.95 a r e  acceptab le  i nd i ca to r s  of 1 i nea r i  t y .  

1 9.3.6 Table I conta ins  t h e  RF, RSD, and R f o r  t h e  c a l i b r a t i o n  
I phase of  method development. 

i 



TABLE I 

Compound RF (ppm/area coun t )  RSD ( % )  R 

C 1  benzene 1.85 E-4 14 .993 

p-C12 benzene 3.22 E-4 17 .39 

o-C12 benzene 2.64 E-4 23 .991 

1 ,3,5-C1 benzene 2.64 E-4 12 .392 

o-Ni t r o c h l  orobenzene 9.43 E-4 10 -99 

C 1 6  benzene 2.78 E-4 15 -394 

10. PROCEDURE 

1 .  1, bf"? a-ct"inn$. 

10.1.1 E x t r a c t  t h e  chlorobenzenes f rom t h e  s o i l  o r  sediment samples 
us i ng  the  procedure descr ibed  i n  EAN-80-SOP-20, E x t r a c t i o n  
o f  Semivo la t i  l e  Organic Chemicals f rom Soi  )/Sediment. 

10.1.2 E x t r a c t  t h e  number of r e p l i c a t e s  and sp iked samples neces- 
sa ry  t o  comply w i t h  qua1 i t y  assurance requi rements (see 
Sec t ion  8.5 and 8.6). 

10.1.3 S to re  e x t r a c t s  i n  a r e f r i g e r a t o r  if they  a re  n o t  analyzed 
immediate ly .  

10.2 SIM GC/MS Ana lys is  

10.2.1 Operate t h e  GC/MS ac-cording t o  Standard Operat ing Proce- 
dure o r  manufac tu re r ' s  i n s t r u c t i o n s .  

10.2.2 The f o l l o w i n g  c o n d i t i o n s  have been found s u i t a b l e  f o r  t h e  
chromatography o f  chlorobenzenes. 

Column: 1 m x 2 n i .d. g lass  column packed w i t h  3% 
OV 101 on 100/120 mesh Gas Chrom Q. 

Column Temperature: Program f r om  10°C t o  200°C @ 16"C/rnin 

C a r r i e r  Gas: Helium, 30 mL/min 

I n j e c t i o n  P o r t  Temperature: 250°C 

J e t  Separator  M a n i f o l d  Temperature: 300°C 
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10.2.3 The f o l l o w i n g  cond i t i ons  have been found s u i t a b l e  f o r  t he  
S I M  GC/MS de te rmina t ions  us i ng  an HP 5982A GC/MS system 
w i t h  assoc ia ted  5934A data system: 

I on  Source Temperature: 1  50°C 
Separator :  Glass j e t  
I o n i z a t i o n :  E l ec t r on  impact - 70 eV o r  equ i va l en t  
E l ec t r on  M u l t i p l i e r  Gain: 9 o r  10 HI  
Selected I o n  Dwell Times: 200 ms 

10.2.4 The se lec ted  ions ,  dwe l l  t imes, and r e t e n t i o n  window groups 
a re  shown i n  Table 11. Note t h a t  exact  group s t a r t i n g  t imes 
w i l l  be a f f e c t e d  by any th ing  t h a t  in f luences  r e t e n t i o n ,  such 
as column packing, column cond i t i ons ,  c a r r i e r  f l ow ,  etc . ,  
so t h a t  t h e  s t a r t  t imes w i l l  have t o  be determined f o r  any 
new s e t  o f  cond i t i ons .  

10.2.4 I f  t h e  samples have been f r ozen  f o r  s torage,  a l l o w  t n  equ i -  
1 i bra t e  t o  room temperature. 

10.2.6 I n j e c t  a  s u i t a b l e  s i z e  a l i q u o t  o f  t he  sample i n t o  t h e  
GC/MS. ( I f  t h e  i n j e c t i o n  volume equals t h a t  o f  t h e  
c a l i b r a t i o n  standards, c a l c u l a t i o n s  a re  simp1 i f i e d . )  

10.2.7 Measure peak areas f o r  t h e  peaks a t  t h e  r e t e n t i o n  t imes o r  
w i t h i n  r e t e n t i o n  windows f o r  t h e  compounds o f  i n t e r e s t .  
Check i o n  i n t e n s i t y  r a t i o s  f o r  mo lecu la r  and c o n f i r m ~ n g  
i ons  t o  be sure t h a t  i n t e r f e r e n c e s  a re  n o t  p resen t .  

10.2.8 Sample S I M  chromatograms f o r  a  mixed chlorobenzene stand- 
a r d  a re  shown i n  F i gu re  I A-0. I F i g u r e  I 8 i n c l udes  i ons  
f o r  phosphorus, which j u s t  happened t o  be a  co -ana ly te  
f o r  these samples .) 

11. CALCULATION OF RESULTS 

11.1 I f  i n j e c t i o n  volumes a r e  n o t  a l l  equal:  

11.1 - 1  Ca l cu l a t e  t h e  mass o f  each ana l y t e  by  comparing t o  a  c a l -  
i b r a t i o n  cu rve  prepared d a i l y  o r  by c a l c u l a t i n g  f r om  t h e  
response f a c t o r  us i ng  t h e  equa t ion  : 

where : 

M i  = mass o f  a n a l y t e  i n j e c t e d  (ng) 

RFi = response f a c t o r  f o r  ana l y t e  (ng la rea  coun t )  

A i  = peak area f o r  ana l y t e  (area counts)  
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11 . I  .2 Calculate  t he  concentrat ion of each ana ly te  using t h e  
following equat ion:  

where - 

C i  = concentrat ion of ana ly te  (pg/g = ppm) 

Mi = mass of ana ly t e  (from Section 11.1 . l )  

V F  = volume of e x t r a c t  (mL) 

VI = i n j ec t i on  volume (pL) 

W = sample weight ( g )  

DF = d i l u t i o n  f a c t o r  (Section 10.2.9) 

11.2 I f  i n j e c t i o n  voluines a r e  equal ( e . g . ,  3 I J L ) :  

11.2.1 Calculate  the  concentrat ion of each ana ly te  by comparing 
t o  a  c a l i b r a t i o n  curve prepared d a i l y  o r  by ca l cu l a t i ng  
from the  response f a c t o r  using t h e  equat ion:  

- (RFi )(Ai )(VF)(DF) Ci - W 

where : 

Ci = concentrat ion of ana ly t e  (vg/g = ppm) 

RFi = response f a c t o r  f o r  ana ly t e  (ppm/area count)  

A i  = peak area  f o r  ana ly t e  (a rea  counts)  

V F  = volume'of e x t r a c t  (mL) 

OF = d i l u t i o n  f a c t o r  (Sect ion 10.2.9) 

W = sample weight (g )  

12. REPORT 

12.1 Report t h e  r e s u l t s  i n  pg/g ( o r  ppm) without cor rec t ion  f o r  recovery. 

12.2 Report recover ies  and prec is ion  determined on spiked samples and 
rep1 i  c a t e s  . 

12.3  Report r e s u l t s  f o r  a l l  sampling and labora tory  blanks. 
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13 .  PRECISION A N D  A C C U R A C Y  

13.1 The p rec i s ion  and accuracy of t h i s  method were determined i n  a  s o i l  
matrix (Missouri Bottoms) a t  f ou r  l e v e l s  by ana ly s i s  of f i v e  r e p l i -  
c a t e s  a t  each spiking leve l  p lus  blanks.  

13.2 The prec is ion  and accuracy r e s u l t s  a r e  summarized in  Table 111. The 
recover ies  a r e  averages of a l l  r e p l i c a t e s  a t  each sp ik ing  l e v e l .  
The prec is ion  i s  reported as  r e l a t i v e  s tandard devia t ion .  

14.  REFERENCES 

14.1 The raw data  f o r  t h i s  method va l i da t i on  i s  found in  Monsanto 
Research Notebook pages: 

OH 1805238-9 
R G K  1914813-5, 1914823 
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SELECTED IONS A N D  DWELL TIMES 

GROUP I 

S t a r t  Time = . O  

Mass Dwell Time (ms) 

112.0 200 C 1  Benzene 
114.0 200 

GROUP I 1  

S t a r t  Time = 3.0 

Mass Dwell Time (ms) 

93 .O 
111 .o 
124.0 
146.0 200 

GROUP I 1 1  

S t a r t  Time = 4.3  

Mass Dwell Time (ms) 

111 .o 
145.0 
157.0 
180.0 200 !:$ !;:'Benzene 

GROUP IV 

S t a r t  Time = 6.2 

Mass Dwell Time (ms) 

111 .o 
157.0 > NCBs 2 00 
179.0 
214.0 -200> C1, Benzene 200 

GROUP V 

S t a r t  Time = 7.7 

Mass Dwell Time (ms) 

248.0 
250.0 200 200 > Cl Benzene 

282.0 
284.0 200 200 > C 1 6  Benzene 



. -- - - . . - ' " . I  --Ih 

TABLE I 1 1  
+- 

RECOVERY AND PRECIS I O N  RESULTS 
Ii 

CI1 Benzene p-Cl Benzene o-C1 Benzene 1 ,3,5-C1 Benzene o  ,p-Ni t r o c h l  orobenzene -- 
Level Recovery RSD Level Recovery RSD Level Recovery RSD Level Recovery RSD RSD 

, ( P P ~ )  ( I )  ( I )  ( ppm) ( a )  ( X )  (ppm) ( %  ( % )  ( P P ~ )  (%)  (%)  ( ppm ) ( %  
I2 

** High recover ies  may be a r e s u l t  o f  q u a n t i t a t i n g  bo th  o- and p-NCB w i t h  an o-NCB standard 
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DETERMINATION OF CHLORINATED PHENOLS IN SOIL AND SEDIMENT 

1 .  SCOPE 

1.1  Th ismethad  i s f ~ r t h ~ - l i P - t ~ - m ~ , s R S ~ i , n ~ , " , f r , C l ? ~ ~ ~ ~ ? ~ ' a * ~ r t ~ m ~ ~ ~ ~ ' i n  soi'l 
and sediment samples. 

1 . 2  The method i s  a p p l i c a b l e  t o  samples con ta i n i ng  1 ug/g t o  50 ug/g (ppm) 
o f  i n d i v i d u a l  c h l o r i n a t e d  phenols.  H igher  l e v e l s  can be determined 
by d i l u t i n g  sample e x t r a c t s  o r  by ana l yz i ng  sma l le r  samples. However, 
proper  v a l i d a t i o n  a t  these h i ghe r  l e v e l s  should be c a r r i e d  out. 

1.3 The method has been v a l i d a t e d  us i ng  a M issour i  Bottoms s o i l  sample. 
Proper q u a l i t y  assurance must be c a r r i e d  o u t  t o  v e r i f y  t he  perform- 
ance o f  t he  method f o r  o t h e r  s o i l s  and sediments. 

1 . 4  The method v a l i d a t i o n  was done us i ng  benzene as t he  e x t r a c t i o r  s o l -  
vent ,  because o f  a s p e c i f i c  a p p l i c a t i o n  o f  t he  method. I n  normal 
a p p l i c a t i o n s ,  isooctane i s  t h e  recommended so lven t .  However, proper  
q u a l i t y  assurance must be c a r r i e d  o u t  t o  v e r i f y  t h e  s a t i s f a c t c r y  
performance o f  t h i s  so l  vent .  

1.5 This  method has been f u l l y  v a l i d a t e d  f o r  o r tho ,  para, 2,4 d i  and 
penta ct i lorophenol s . 

2. SUMMARY 

2.1  The c h l o r i n a t e d  phenols a re  e x t r a c t e d  from t he  so i l / sed i rnen t  sample 
w i t h  an o rgan ic  so l ven t  us i ng  t h e  procedure descr ibed i n  Standard 
Op-r;tt.i.s~ Br=@~me r,cP&', 'iM+-%l~-S~?-"ru, E x t r a c t i o n  oP Sem ivo l a t i  l e  
Organic Chemicals from Soi l /Sediment.  

2.2 The c h l o r i n a t e d  phenols i n  t h e  e x t r a c t  a r e  measured by se l ec ted  i o n  
mon i t o r i ng  (SIM) gas chromatographylmass spect rometry  (GC/MS) and 
quan t i  t a t e d  us i ng  e x t e r n a l  standards. 

2.3 The recovery and p r e c i s i o n  1 eve ls  determined d u r i n g  method v a l  ~ d a -  
t i  on v a r i e d  depending on compound and concen t ra t ion ,  

3. SIGNIFICANCE 

3.1 Ch lo r i na ted  phenols a re  w i d e l y  used i n d u s t r i a l  chemicals and t h e  
p o t e n t i a l  e x i s t s  f o r  t h e  chemicals t o  be p resen t  i n  i n d u s t r i a l  
wastes. 

3.2 Th is  method p rov ides  a technique t o  measure c h l o r i n a t e d  phenols i n  
samples from s i t e s  p o t e n t i a l l y  contaminated by  t h e  d isposa l  o f  such 
wastes . 
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4 .  INTERFERENCES 1 
4 .1  A1 though ' the  S I M  GC/MS i s  a ve ry  s e n s i t i v e  and s e l e c t i v e  de tec to r  

f o r  t h e  de te rmina t ion  of t he  c h l o r i n a t e d  phenols, t he  p o t e n t i a l  
e x i s t s  f o r  mass spec t r a l  i n t e r f e rences  a t  one o r  more o f  t h e  i ons  
used f o r  t he  determi na t ions .  

! 
4.2 Use o f  i o n  i n t e n s i t y  r a t i o  comparisons f o r  t he  mo lecu la r  weight 

i o n  and a con f i rm ing  i o n  can h e l p  i d e n t i f y  such i n t e r f e r e n c e s .  

4.3 A1 1 sampl i n g  equipment ( i f  used),  so lven ts ,  and l a b o r a t o r y  g lass -  
ware must be demonstrated t o  be f r e e  o f  i n t e r f e r e n t s  by t h e  a n a l y s i s  
o f  f i e l d  and l abo ra to r y  b lanks.  

5 .  SAFETY PRECAUTIONS 

5.1 Benzene i s  a suspected human carcinogen. Extreme care must be taken 
when p repar inq  standards o r  e x t r a c t i n q  samples. Use o f  a personal 
exposure' mon i t o r i ng  system may be r e q i i  red. Avoid use o f  benzene 
i f  poss i b l e .  

5 .2  Some ch lorophenols  and t r a c e  contaminants a re  suspected carcinogens. 
Extreme care  must be taken when p repa r i ng  standards f rom nea t  mater- 
i a l s .  Avoid a l l  con tac t  w i t h  standards and samples. 

5.3 Sediment o r  s o i l  samples may c o n t a i n  pathogens. They shou ld  be 
handled as l i t t l e  as poss i b l e  and then o n l y  by persons who have 
a c u r r e n t  i n n o c u l a t i o n  aga ins t  t ypho id .  

5.4 A l l  GC/MS vacuum pumps, e s p e c i a l l y  t h e  separa to r  pump, must be 
equipped w i t h  a charcoal  scrubber  o r  must d ischarge i n t o  a scrubbed 
v e n t i l a t i o n  system t o  p reven t  d ischarge of hazardous vapors i n t o  
t h e  1 abora to ry  atmosphere. 

6. APPARATUS 

6.1 Apparatus r e q u i r e d  f o r  EAN-80-SOP-20 

6.1 .1 U l t r a s o n i c  homogenizer - P o l y t r o n @  (Brinkmann Ins t ruments )  
o r  equ i va l en t  . 

6.1.2 Test  tubes - polypropy lene,  50 mL 

6.1.4 Receivers - graduated 10 mL Kuderna-Danish r ece i ve r s .  

6 .2  GC/MS - equipped w i t h  data system f o r  ins t rument  c o n t r o l  and data 
accumulat ion and r e t r i e v a l ;  must be capable o f  S I M  opera t ion .  

6.3 Glass column f o r  gas chromatograph - 1 m x 2 mn i .d., packed w i t h  
a s u i t a b l e  pack ing (See Sec t ion  7.1) .  

WGK 1111223 
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6.4 Microsyringe - 10 u L  capacity. 

6 .5  Usual laboratory volumetric glassware. 

7 .  REAGENTS AND MATERIALS 

7.1 G C  column packing - 1% SP-1240DA on 100/120 mesh Supelcoport 
has been found sui table  and was used fo r  validation studies.  

7.2 B e n z e n e - F i s h e r S c i e n t i f i c C o m p a n y - P e s t i c i d e G r a d e o r e q u i v a -  
l en t .  Benzene must be demonstrated to  be f ree  of analyte. 

7.3 Isooctane - Burdick & Jackson - "Disti l led in Glass" or equivalent. 

7.4 Chlorophenol samples - characterized neat materials. 

7.5 Stock standards - Prepare a stock standard solution ( ~ 1 0 0 0  vg/rnL) 
of each chlorophenol of in te res t  by weighing O.lg ( to  the nearest 
mg) of each material in to  a separate 100 mL volumetric f lask and 
di lut ing to  volune with the extraction solvent. 

7.5 Working standards - Prepare mixed working standards in the con- 
centration range of in te res t  by combination and subsequent 
successive dilution of the stock standards. A t  l e a s t  three 
working standards must be prepared with concentration ranges 
not to exceed one decade. 

8. SAMPLING 

8.1 Soil o r  sediment samples should be collected according to  estab- 
lished procedures, using clean equipment. 

8.2 Label each sample container with i t s  corresponding sample number 
and history.  

8 .3  A number of sampling blanks equal to  a t  l e a s t  10% of the to ta l  
number of samples should be collected a t  the sampling s i t e .  

8 .4  In the  laboratory, samples should be handled i n  accordance with 
EAN-80-SOP-006, SOP fo r  Homogenizing, Subdividing, and Preserving 
Sediment Sampl es . 

8.5 A t  l e a s t  10% of the samples should be analyzed in t r i p l i c a t e  to 
determine precision. 

8.6 A t  l e a s t  10% of the samples should be spiked a t  appropriate levels 
(e.g. ,  Z X ,  10X o r  lOOX the estimated level i n  the samples) to  
determine accuracy (recovery). 

9 .  CAL IBRATION AND STANDARDIZATION 

9 .1  Mass spectrometer cal ibrat ion.  

W6K 3111224 
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9.1.1 The sens i t iv i ty  a n d  mass o f f se t  ( i f  applicable) of t i e  
mass spectrometer should be checked on a daily basis 
using a sui table  calibration material, e .g . ,  perfluoro- 
t-butyl amine ( P F T B A )  . 

9 . 1 . 2  Record the calibration resul ts  in the calibration log 
for  the instrument. 

9 .2  Reference Standards and Blanks 

9.2.1 G C  retention times for  each chlorinated phenol of in te res t  
should be determined by injecting 1 pL of each stock stand- 
ard into the GC/MS operating i n  the scanning mode. The 
retention data and mass spectra are used to  se lec t  SIM 
conditions (selected ions and mass group retention win- 
dows) for  the determinations. 

9.2.2 Field blanks (Section 8.3) and laboratory blanks (Section 
4 . 3 )  ( a t  l eas t  one per day) should be analyzed according 
to the procedure (Section 10) .  

9.3 Cal i bration Curves or Response Factors 

9.3.1 The 1 ineari ty of response fo r  SIM GC/MS must be determined 
fo r  each analyte. Inject  equal' volumes (e.g. ,  3 pL) o f  
various concentrations of working standards and measure 
the area of each peak corresponding to  an analyte of 
in te res t .  

9.3.2 For i n i t i a l  cal ibrat ion,  a t  l e a s t  3 working standards 
and a solvent blank should be analyzed in t r i p l i c a t e .  

9.3.3 For routine use, a t  l e a s t  three working standards and a 
solvent blank should be analyzed in duplicate on a daily 
basis to  determine 1 ineari  t y  and response factors .  

9.3.4 For each analyte,  l i nea r i t y  can be established by plott ing 
a calibration curve (peak area vs ng injected (or  vs concen- 
t ra t ion i f  equal injection volumes are used)) o r  by calcu- 
la t ing a response fac to r  (RF) (ng injected or  concentration 
+ peak area) and plott ing RF vs ng injected or  vs concen- 
t ra t ion .  Only sample peak areas which f a l l  in the l inear  
response range should be used t o  calculate concentrations. 

9.3.5 Computer programs which calculate RFs, average RFs and 
standard deviation (SD), and perform a least-squares 
analysis can a l so  be used. In general, a + 20% re la t ive  
SO (RSD) and a l eas t  squares correlation coefficient ( R )  
of >0.95 are acceptable indicators of l inear i ty .  

9.3.6 Table I contains the RF,  RSD and R fo r  the cal ibrat ion 
phase of method development. 
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TABLE I 

Compound RF (ppm/area coun t )  RSD % R 

o-ch l  orophenol 2.61 E-4 12 0.988 

pentachl  orophenol 1.224 E-3 19 0.988 

10. PROCEDURE 

10.1 E x t r a c t i o n  

10.1 - 1  E x t r a c t  t h e  c h l o r i n a t e d  phenols from the  s o i l  o r  sediment 
sampl es us i ng  t h e  procedure descr ibed i n  EAN-80-SOP-20, 
E x t r a c t  i on  of S e m i v o l a t i l e  Organic Chemicals f rom Soi 1 / 
Sediment. 

10.1.1 1 I n  Sec t ion  3.1.2 o f  above SOP, s u b s t i t u t e  i O  mL 
o f  0.1N HC1 f o r  10 mC' p u r i f i e d  water  t o  i n s u r e  
e x t r a c t i o n  o f  a c i d i c  c h l o r i n a t e d  phenols.  

10.1.2 E x t r a c t  t h e  number o f  rep1 i c a t e s  and sp iked  samples neces- 
sa r y  t o  comply w i t h  qua1 i ty  assurance requirements (see 
Sect ions 8.5 and 8.6) .  

10.1.3 S to re  e x t r a c t s  i n  a r e f r i g e r a t o r  i f  they a r e  n o t  analyzed 
imned ia te l  y. 

10.2 SIM GC/MS Ana l ys i s  

10.2.1 Operate t h e  GC/MS accord ing  t o  Standard Operat ing Proce- 
dure o r  manufac tu re r ' s  i n s t r u c t i o n s .  

10.2.2 The f o l l o w i n g  c o n d i t i o n s  have been found s u i t a b l e  f o r  
t h e  chromatography o f  c h l o r i n a t e d  phenols . 
Column: 1 m X 2 mn i . d .  g l ass  column packed w i t h  1% 

SP-1240DA on 100/120 mesh Supelcopor t .  

Column Temperature: Hold a t  80°C-2'- program t o  180°C 
@ 16"C/minute and h o l d  f o r  4 ' .  

C a r r i e r  Gas: Helium, 24 mL/min. 

I n j e c t i o n  P o r t  Temperature: 200°C 

J e t  Separator  Man i f o l d  Temperature: 275°C 
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10.2 .3  The following condi t ions  have been found s u i t a b l e  f o r  the  
S I M  GC/MS determinat ions using an HP 5985 GC/MS system 
with assoc ia ted  5934A data system and HP-7671A autosampler.  

Ion Source Temperature : 250°C 
Separator :  Glass j e t  
Ion iza t ion :  Electron impact-70 eV o r  equiva len t  
El ec t ron  Mu1 t i  pl i e r  Vol tage  : 2200 eV 
Selected Ion Dwell Times: 200 ms 

10.2.4 The s e l ec t ed  i o n s ,  dwell t imes ,  and r e t en t i on  window groups 
a r e  shown i n  Table 11. Note t h a t  exac t  group s t a r t i n g  times 
w i l l  be a f f ec t ed  by anything t h a t  in f luences  r e t e n t i o n ,  such 
a s  column packing, column cond i t i ons ,  c a r r i e r  flow, e t c . ,  so  
t h a t  t h e  s t a r t  t imes w i l l  have t o  be determined f o r  any new 
s e t  of condi t ions  . 

10.2 .5  If the samples have been frozen f o r  s t o r age ,  a1 low t o  equi 1 i  - 
bra t e  t o  room temperature.  

10.2.6 Load samples and ca l  i b r a t i o n  s tandards  i n t o  autosampler 
and s e t  t o  i n j e c t  s u i t a b l e  s i z e  a l i q u o t s  i n t o  t h e  G C I M S .  
( I f  t he  i n j e c t i o n  volume equa ls  t h a t  of t h e  c a l i b r a t i o n  
s tandards ,  c a l c u l a t i o n s  a r e  simp1 i f i e d  .) 

10.2.7 Measure peak a r ea s  f o r  t h e  peaks a t  t h e  r e t en t i on  times 
o r  wi th in  r e t en t i on  windows f o r  t h e  compounds of i n t e r e s t .  
Check ion i n t e n s i t y  r a t i o s  f o r  molecular and confirming 
ions t o  be s u r e  t h a t  i n t e r f e r ences  a r e  not  p resen t .  

10.2.8 Sample SIM chromatograms f o r  a mixed ch lor ina ted  phenols 
s tandard  a r e  shown i n  Figure IA and I B f o r  re fe rence  purposes. 

10.2.9 Compare sample peak a r ea s  t o  t h e  appropr ia te  c a l i b r a t i o n  
curve t o  determine i f  they f a l l  wi th in  t he  e s t ab l i shed  
l i n e a r  range. I f  t h e  a rea  i s  ou t s ide  t he  l i n e a r  range,  
d i l u t e  t h e  sample wi th  t h e  app rop r i a t e  so lven t ,  record 
t h e  d i l u t i o n  f a c t o r ,  and r epea t  10.2.6 through 10.2.9.  

11 .  CALCULATION OF RESULTS 

11.1 I f  i n j e c t i o n  volumes a r e  no t  a l l  equal :  

Ca l cu l a t e  t h e  mass o f  each a n a l y t e  by- comparing t o  a 
c a l i b r a t i o n  curve prepared d a i l y  o r  by c a l c u l a t i n g  from 
t h e  response f a c t o r  using t h e  equat ion 

Mi = (RFi)(Ai)  

where : 

Mi = mass of a n a l y t e  i n j ec t ed  (ng) 

RFi = response f a c t o r  f o r  ana ly t e  (ng/area count)  

Ai = peak a r ea  f o r  ana ly t e  ( a r ea  counts )  
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11.1.2 Ca lcu la te  t he  concen t ra t i on  o f  each ana l y t e  us i ng  t h e  
f o l  l ow ing  equa t ion  

- ( M i ) ( V f ) ( D F )  C 1  - 
(VI) ( W )  

where 

C i  = concen t ra t i on  of ana l y t e  (ug/g = ppm) 

M i  = mass o f  ana l y t e  ( f rom Sec t ion  11 .I . l )  

V F  = volume o f  e x t r a c t  (mL) 

VI = i n j e c t i o n  volume (pL) 

W = sample we igh t  (g )  

DF = d i l u t i o n  f a c t o r  (Sec t ion  10.2.9) 

11 - 2  I f  i n j e c t i o n  volumes a re  equal ( e . g . ,  5 uL o r  f i x e d  autosampler 
volume) 

11.2.1 Ca lcu la te  t h e  concen t ra t i on  o f  each ana l y t e  by comparing 
t o  a  c a l i b r a t i o n  cu rve  prepared d a i l y  o r  by c a l c u l a t i n g  
f rom t h e  response f a c t o r  us i ng  t he  equat ion:  

C i  = (RFi ) ( A i  ) ( V F )  (DF) 

where : 

C i  = concen t ra t i on  o f  ana l y t e  (pg/g = ppm) 

RFi = response f a c t o r  f o r  ana l y t e  (ppm/area count)  

A i  = peak area f o r  a n a l y t e  (area counts)  

VF = volume o f  e x t r a c t  (mL) 
DF = d i l u t i o n  f a c t o r  (Sec t ion  10.2.9) 

W = sample we igh t  (g )  

12. REPORT 

12.1 Report  t h e  r e s u l t s  i n  ug/g ( o r  ppm) w i t h o u t  c o r r e c t i o n  f o r  recovery.  

12.2 Report  recover ies  and p r e c i s i o n  determined on sp iked  samples and 
rep1 i c a t e s  . 

12.3 Report  r e s u l t s  f o r  a l l  sampl ing and l a b o r a t o r y  b lanks.  
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1 3 .  P R E C I S  I O N  AND ACCURACY 
I 

1 3 1  The prec is ion  and accuracy of t h i s  method were determined in  a  
s o i l  matrix (Missouri Bottoms) a t  four  l e v e l s  ( 1 ,  5 ,  10 and 50 
ppm) by ana ly s i s  of f i v e  rep1 i ca t e s  a t  each. rpi.k.i,sr, lirve't 7'1 us 
b', a7 k-5 . 

13.2 The prec is ion  and accuracy r e s u l t s  a r e  sumnarized in  Table 111. 
The recover ies  a r e  averages of a l l  r e p l i c a t e s  a t  each sp ik ing  
l e v e l .  The prec is ion  i s  reported a s  r e l a t i v e  s tandard dev i a t i on .  

14. REFERENCES 
1. 

14.1 The raw data  f o r  t h i s  method va l i da t i on  i s  found i n  Monsanto 
Research Notebook pages : 

1 OH 1805238-9 and 1805242 
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T A B L E  I 1  

SELECTED IONS AND DWELL TIMES 

GROUP 1 

S t a r t  Time = 0 

Mass Dwell Time ( m s )  

2.4 dichlorophenol 
200 
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GROUP 2 

S t a r t  Time = 4.51 min 

Mass Dwell Time ( m s )  

pchlorophenol  
200 

*0° > pentachlorophenol 
200 
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MEASUQEYENT OF POLYCHLORINATED BIPHE?iYLS I N  S 3 I L  C09E5 
FROM W .  G .  K R U M M R I C H  PLANT 

I YTRODUCTI ON 

Ear1:er  ana lyses  o f  s ~ r f a c e  s o i l  samples from t h e  Oead Creek s i t e  l e a r  Sauget,  
1; 1  , no i s  found h i g n  l e v e l s  (29-13000 ppm) o f  p o l y c h l o r i n a t e d  b i p n e ~ j l  s : ? C 3 5 ,  
1 ,  As a  f o l l o w  up t o  de te rmine  i f  t h e  W .  G .  Krummrich p l a n t  was a  source  
o f  t h e  con tam ina t i on ,  s o i l  co res  were taken  on p l a n t  p r o p e r t y  f rom a ioca: lon 
Sel l e ved  t o  be p a r t  o f  t h e  o l d  Dead Creek bed. The bed on p l a n t  p r 3 2 e r t y  had 
been l a n d f i l l e d ,  which r e q u i r e d  t h e  cores t o  be t aken  12-19 f e e t  se'3w t h e  
---.- ,,, - 3 ~ 1 + ~  ~ ~ l q f - a t *  'I?v%'I . T ? I - ' I ~  3p~'1a'1 Ytu-by r e p o r r s  t n e  resu'l t s  of  - u r  ara'i y s i  s  
o f  t h e  so 11 cores  f o r  PCBs . 

S UMMA R Y  

Seven s o i l  co res  were s e c t i o n e d  by dep th  and ana l yzed  f o r  PCBs. 5oqcen t raz lons  
ranged from none de tec ted ,  (1 p p ,  t o  200 p p  w i t h  no c l e a r  p a t t e r n  3 f  l e a c h -  
i n g  o r  m i g r a t i o n .  Because these  c o n c e n t r a t i o n s  a r e  s i g n i f i c a n t l q  l owe r  t han  
most  o f  t h e  s o i l  samples f rom t h e  Dead Creek s i t e ,  t h e  W .  G .  K r ~ r r r n r l c h  7 l a n t  
does n o t  appear t o  be t h e  m a j o r  source o f  c o n t a m i n a t i o n .  

Sampl i n q  

Core samples were t aken  by Shannon & Wi l son ,  I n c . ,  Geo techn i ca l  C o n s u l t a n r s .  
Seven co res  i n  s t a i n l e s s  s t e e l  tubes  and an a d d i t i o n a l  sample i n  a  g l a s s  j a r  
were r e c e i v e d  by t h e  Env i ronmenta l  A n a l y s i s  Group on 1  /21 /81  . Our sanpl  e  1 o g  
numbers, d e s c r i p t i o n ,  and c o n d i t i o n  o f  t h e  tubes  as r e c e i v e d  a r e  1 i s t e d  i n  
Tab1 e  I .  Samples 1012101 and  10121 02 were t aken  from l o c a t i o n s  t h a t  ' c o u l d  
n o t  p o s s i b l y  be con tamina ted"  and served  as samp l ing  and a n a l y s i s  ~ l a n k s .  

A l l  o f  t h e  tubes  had l a r g e  gaps t h a t  d i d  n o t  c o n t a i n  any s o i l .  Two a d d i t i o n a l  
samples i n  g l a s s  j a r s  were r e c e i v e d  on 1/26/81 . Sample 1012601 &as r e p o r t e d  
t o  be t h e  m i d d l e  s e c t i o n  o f  c o r e  1012105 and sample 1012602 was r e p o r t e d  t o  
be t h e  bo t t om  s e c t i o n  o f  c o r e  1012103. 

A l l  o f  t h e  co res  were d i v i d e d  i n t o  t h r e e  6-8" s e c t i o n s  and l a b e l  e? TOP, Ml33LE, 
and BOTTOM. (Tops o f  t h e  s t a i n l e s s  s t e e l  t ubes  had h o l e s  d r i l l e d  i n  t h e  s i d e s . )  
The samples were a i r  d r i e d  and processed a c c o r d i n g  t o  s t a n d a r d  o ? e r a t i n g  p r o -  
cedure  ( 3 ) .  

ANALYSIS 

A l l  o f  t h e  s o i l s  were ana l yzed  f o r  PCBs by GC/MS u s i n g  a  v a l i d a t e j  a n a l y t i c a l  
method ( 4 ) .  

WGK 1110903 
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RESULTS 

The r e su l t s  fo r  t h i s  study are  contained in Table 11. The concentrations were 
calcula ted i n  pptn (; ic~/g) on a dry weight bas i s .  The "none detected"  level 
( < ?  ppm) i s  the lowest level a t  which the analyt ical  method was va l ida ted .  Num- 
bers in parentheses a re  below the lowest validated level but do represent  
posi t ive  detection of PCBs. 

Only about half o f  the  soi l  samples contained measurable l eve l s  o f  PCBs. Because 
o f  the  poor condition of the  cores (gaps and empty s ec t i ons )  i t  1s d i f f i c u l t  to  
draw conclusions about PCBs leaching through the so i l  . However. t i e r e  does not 
seem to  be any systematic increase o r  decrease of concentration as  a function 
of depth. 

I n  comparing these r e s u l t s  to e a r l i e r  samples from the Dead Creek s i t e ,  seven 
of the el even Dead Creek s o i l s  had higher 1 eve1 s of PCBs (ranging from 1 . 2  t o  
65 times higner) than the  most contaminated so i l  from the  Krummrich p l an t .  
Therefore, i t  appears t ha t  the  Krummrich plant  i s  not a source c f  P C B  contami- 
nation fo r  tbe  Dead Creek s i t e .  

QUALITY ASSURANCE 

Two of the  soi l  samples, 1012103 TOP and 1012106 M I D ,  were analyzed in  t r i p l i -  
c a t e .  Precision was 61% and 742 respec t ive ly ,  ca lcu la ted  a s  re1 a t i v e  standard 
deviat ion.  The poor precision i s  due t o  the very low 1 evels  o f  PCBs found in 
those two so i l  samples. 

Accuracy ( recovery)  was evaluated by spiking t he  so i l  samples with known amounts 
of Aroclors 1242 and 1254. Results of t he  spiking experiments a r e  shown i n  
Table 111. 

No PCBs were detected i n  any of the  subsamples from e i t h e r  of the two blank 
sampl es , 1 01 21 01 and 101 21 02. 



Tab le  I. D e s c r i p t i o n  o f  S o i l  samples f rom W .  G .  K rumnr i ch  P l a n t  
- - - - - - - --A -- -- - - ---- - - -  - - -- - - - - - -- 

Env i ronmenta l  Sampl e  
A n a l y s i s  Log No. - D e s c r i p t i o n *  c o n d i t i o n  o f  Tube a s  Received - - -- -- - - -- - 

101 21 01 B o r i n g  #4 #1 12 -13 .5 '  t o p  10 .5 "  empty 

1012102 B o r i n g  84 #2 15 -17 '  t o p  7.5"  empty 

1 01 21 03 B o r i n g  B-1 #1 12 -14 '  t o p  4 "  empty, bo t tom 1 5 . 5 "  empty 

101 2104 B o r i n g  B-1 #2 15-17 '  top 5" empty, bo t tom 15 .5 "  empty 

B o r i n g  B-2A #1 12-14.5 '  t u b e  c p m p l e t e l y  empty excep t  f o r  2" p l u g  a t  
t o p  2" p l u g  a t  bo t tom 

101 21 06 B o r i n g  8-28 #2 15-17 '  t o p  8" empty 

101 21 07 G lass  j a r  8 -3  #1A 15-16.5 '  - 

10121 08 B o r i n g  8 -3  #2 17-1 9 '  t o p  7 .  h empty 

1 01 2601 Glass j a r  828-1 12-14 '  - 
101 2602 Glass j a r  B1-1 12 -14 '  - 

* A l l  b o r i n g s  3" 0 .d .  and 30" l o n g  excep t  f o r  sample 1012105 which waP 36" l o n g -  



I 1 .  "Lnrentra t ions  i n  ppn o t  Pt'ks i n  Soi-ls from W .  G .  Kr~mnrich P l a n t .  

Sarnpl e Number PCBs (Cl zto C' - ~omologs)  

10121 31 TOP 
MI DDLE 
BOTTOM 

101 21 02 TOP 
MIDDLE 
BOTTOY 

1012103 TOP 
MI DOLE 

101 2602 BOTTOM 

1012104 TOP 
MI DOLE 
BOTTOM 

1012105 TOP 
101 2601 MIDDLE 
1012105 BOTTOM 

1012106 TOP 
MIDDLE 
BOTTOlY 

10121 08 TOP 
MI DDLE 
BOTTOM 

N D  - None de tec ted ,  lowest  val idated level  = 1 ppn. 

( ) Numbers in parentheses represent  pos i t ive  de tec t ion  o f  PCBs, however, 
precis ion and recovery values have not been es tab l i shed  f o r  the method 
a t  these  1 eve1 s , 

UGK 1110906 



T a b l e  111. Recovery o f  PCBs f r o m  S o i l s  

S o i l  S p i  k i  n q  Level  (.gqml o f  
Sarnpl e A r o c l o m  1242 and 1254 Pd Recovery 

101 2106 TOP 1 0 0  6 6 

WGK 1110907 
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3L.5 L T S C Z L  S.V.1PLE A:IALk S I S  

TO Paul Heisler ,  Safety Dept. 

I 11. Burning Charac te r i s t i c s  

J.  Gloeckner 
R. S in ise  
T. Berner 
I:. Schutzenhofer 
F i l e  

This report  s u m r i z e s  our ana ly t i ca l  investigation of the  s o i l  
sample t h a t  was taken from a n , a r e a  of "Dead Creek" near Judi th  
Lane i n  Cahokia on 8/29/80. The sample was taken in  an area 
where the re  were reported incidents  of sustained smoking and 
burnrng of the s o i l .  

:. General Appearance 

The sample i s  moist, dark brown s o i l  with a "musty" type odor 
but no distinctive chemical odor. The moisture content ,  
determined a s  loss  on drying a t  110 C ,  i s  19.5%. 

A port ion of the dry sample was placed i n  a crucible  and slowly 
heated with a gas burner. The sanple s t a r t e d  t o  smoke a s  it was 
being heated but no spontaneous ign i t ion  occurred. On applying 
an open flame t o  the sample, ign i t ion  occurred and a s e l f -  
sus ta in ing combustion continued f o r  severa l  seconds. 

After burning subsided the  sample was heated with the  f u l l  heat of the 
burner fo r  several  ninutes.  Total  weight l o s s  on ign i t ion  was 3 : . 6 % .  

111. Phosphorus Analysis 

The question arose a s  t o  the  p o s s i b i l i t y  of elemental phosphorus being 
the  i n i t i a t o r  ofconbustion i n  the  a rea  where the  sample was taken. I f  
t h i s  were the  case,  s ign i f i can t  amounts of P 0 should be presen: i n  
the sample. 

2 5 

To t e s t  f o r  phosphate, a port ion of the  o r i g i n a l  sample was extracted by 
boi l ing i n  water for  1/2 hour. The aqueous ex t rac t  was t e s t ed  f o r  phosphate 
by ion chromatography. None was detected.  The lower l i m i t  of detect ion 
was 10 ppm PO4 on an o r i g i n a l  sample bas is .  

A s u l f u r i c  acid-persulfate d iges t ion procedure f o r  t o t a l  phosphorus ( a l l  
form of phosphorus) was performed. Total phosphorus was found t o  be 
0.04% ( a s  P ) .  This low l e v e l  i s  probably a t t r i b u t a b l e  t o  normal so l1  
background. 

WGK 1111080 



1'. Solvent Zxtract~sn and Analysls 

A pcrtlon of the srlq~nal sample was extracted wlth aethylene chlcrlde 
us:nq a SOXHLEY extrastLon apparatus. 

A gas chromatographic analysis of the extract was made on a Varia~ 3700 
uslng a 6 ft. column of 5% Dexll 410 and flame ionization detection. 
The chromatogram showed an "envelope" of unresolved peaks eluting 3t 
high temperature typlcal of high boiling, high molecular weight, 
011. 

On evaporation of the methyleno chloride from an aliquot of the extract, 
a dark brown, viscous oil comprising 9.2% by weight of the sample, was 
recovered. 

An infrared analysis of the oil phase gave a spectrum that is typ1331 
of long chain aliphatic hydrocarbon. IJhile the oil cannot be identified 
specifically, it 1s posslble a waste lnbricating or crank case ol:, 
etc. 

V. Ignition Residue Analysis 

The residue remaining after ignition is a fine, brown powder. A senl- 
quantitative emission spectrographic analysis for metals was run or; the 
residue. 

The elements detected and approximate concentrations are as follows: 

Si, Fe, Cu Al, Ca, Mg, Ili t h ,  Cr 
Sn, Pb, Ti, Zn 

aecause the copper concentration was felt to be unusually high, a 
quantitative analysis was made for copper by atomic absorption spectroscopy 
The copper concentration was found to be 3.9% 

Conclusions 

The high concentration of oil found in the sample readily explains :he 
combustible nature of the soil. 

There were no indications of any organic chemicals or phosphorus in =he 
sample that might associate it with a WGK origin. 

The high level of coppez found in the sanple could be a clue to the 
source of the oil. 

WGK Notebook Ref. p. 1770639, 1770837 

. J& 
M.E. Webb 
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REPORT OF PROCEEDINGS 

~ e f o r e  the RONORRBLE JONRTHRN ISBELL. Judge 
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1 n~ . BRUCE CRRLSCI1. 5taff  At torneu , 

\ on Behalf the ~ l l ~ n o l s  ~nvironmental 

I prctect~on Rqencu; and 
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I r ? ~ .  HPFCLZ G .  ERKES. JP. .', Attarneg at L ~ Y .  
I or ~ehal. L. paul iauqet, lnd1v~duall~* a"' 
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PLAINTIFF'S EXHIBITS: 

(Pzgc 3 ( Page3 (Page 1 

JOINT EXHIBITS: 

No. 2 . . . . . . . . . . . .  22 . . . .  91 ... 
No. 3 . . . . . . . . . . . .  60 . . . .  91 . . .  

. . . . . . . . . . .  Nc. 3 A .  69 . . . .  92 . . .  

Na. 9 . . . . . . . . . . . .  67 . . . .  91 

No. S . . . . . . . . . . . .  72 . . . .  113 . . .  
Nc. 6 . . . . . . . . . . . .  82 . . . .  113 ... 
No. 7 . . . . . . . . . . . .  
No.  9 . . . . . . . . . . . a  

No. 9 . . . . . . . . . . . .  
No. 10 . . . . . . . . . . . .  
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MONSANTO INSURANCE COMPANY LITIGATION: 

MAY 25.1990ORDER PROTECTED MATERIAL 
TREAT AS PROTECTED UNOER A m - -  
PFINllEGEAND-- 
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1 I W o T E ~ ~ m  MA TERI&:. 
mmcE COvm~~ L I T I w T I ~ ~  

EPKER: you did swear h l m  ln, drdn't You [to 

I / t h e t l e ~ k ! ~  

I 

CLERK: Uh huh. 1 
I 

GI Cnr. Baker) Ycur name 1s Paul Sauset? 

A Yes. 

GI And g c u  live in the Uillage of Sauget? 

I A Yes. 

GI St. Clarr Czunty, Illlrcls'? 

FI Yes. 
I 

GI You osed t= ccerate a landfill in St. Clarr 

County? ! 
1 

FI Yes. 

PROTECTED MATERM Q Down along the rlv@r? 
---cfooct~~~ 

A Yes. 

GI I shrw you what the-- what I thlnk we markad as I 
Exhlklt R on narch the 20th, 15e9, and I zsk you the 

area within the black lines truly deplcts what may have 

&en ar ues ycur lan5flll? 

I 
Fi Yeah. that's the vr=:?;t;, er.a, c r  what=vet. 1 

I I 



moTEcm uAmI~: ~0~~~~ 
IflSURocE COVERAGE L I T I c * T ~ ~ ~  

( n r .  Bzkerl Nsw, befcre I glve thls t9 you-- I ' m  

2 nct t r y l r ~  t= p l a y  a d~rty tr~ck cn g c u .  

3 n r .  S a u ~ ~ z ,  gnu are persanellg awzre, are ycu not, 

Lf of the ~ i c ~ n ~ t ~  rn whreh thls landflll appears7 

5 A I am. 

6 Q Ane you've lrved w~thln uhat, f ~ u t  miles GI? that 

7 
I 

area a l l  cf y = u r  ll.Fe? 

8 A Apprcxlmately, yes. 
I 

1 9 Q Whet l~es-- Well, strrke that. 
, 

10 Whlch way 1s north, Paul? 

11 FI Tawards you. 

1 t Q T~wards me? 

13 A Rlpht. 

19 Q f i l l  rrght. .So, north 1s where rt says "Flu-ash 

15 pcndWq That wculd be north cmpared to the r s s t  of ~ t ,  1s 

16 t3at r:zht9 

17 A Thcr's rlght. 

le  Q C k r y .  Whac 2s t F r s  uh~ca s t r ~ = ~  bha: dres i t  

re;rzss-t =3a= rdrs 211 t kc  -2f -zrth and scutP acrsss the , 

F~==,TE= 
W N T O  INSURANCE COMPANY WAm: 

2 1 FI T?atls z?s seawall. 
MAY a, 1- OUflER PmECiED a- / 
TREAT ASPROTECTED- A- 

22 [? -_ -- tPe  le-.~eeT F + ~ ~ W G E C Y O ~  I 

22 F T L 2  izt-za 3-2 tFs ~=s~zll. t'e ==r=r==z & a l l  =n 
I 
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PROTECTED UTERIILL: MOBSANTO 

, Lf 

5 

. 6 

7 

6 

I 

INSU~WNCE COVERAGE LITIGATION 

Q As a matter of Fact, that's a road of-- g r z l ~ e l  

road that's on tcp of that s=aual13 

A It's on the east s ~ d e  of the levee, cf the 

seawcll, cf the whlts Ilne. 

P What 1s t h ~ s  structure down here at the ssuthwest 

end cf the p~cture? 

R That's Carglll's, I guess,-- 

Q It's t2e cld elel.*atzr? 

9 

10 

A Walt z minute,-- I 
Q It's the old elevetor, rs ~t not9 

11 

! 1 2 

13 , 

19 

15 

16 

A Yeah, I thlnk ~t is. 

Q And that's the-- 

A Is that the ra~lroad? Yeah, that's Carglll's. 

It's St. L=u~s Gra~n or something now. 

Q That's abandoned, rsn't lt? 

A Yes. 

17 

18 

19 

Q Pnd t 3 ~ s  area dcwn abeut the east c r n t f r  cf the 

plrture-- 

A T3at's Phlllr~s. -m I N ~ ~ N C E  -ANY L ~ ~ ~ ~ ~ ~ '  

G1 - rhrll:~sP~~el:n.? w ~ t ~ ~ ~ ~ * r r c T E o M A T E R I A L  mm Um A T T O R N M ~ ~ ~ ~ ~  

R ?r==l::e C=rieazy. 
I 

22 3 T & ,  - -  I e tank: Ferm? I 

23 P *l$t. 
I 

29 , 51 - C I . .  -- T L z J h t .  
HE0 0000429 

I 
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is nct shown cn t h e  

8 pRomcm MATERIAL : M O N S ~ T O  
rNSURUICE COVERACE LITiGATIop 

lnc:s Route 

2 prcture, but it's-- 

3 A Lcwer . 
Lt Q --dcwn fzrther to the east-- Down f d r t h e t  t? the 

5 east, that doesn't sound rlght. But on the plcture, it 

I would he down further t~ the east? 

7 I F( That's r l g h t .  I 
8 Q and it rzns ~enerall~ par%llel wlt3 the levee? 1 

A Wlth the levee. In t h ~ t  Icrrtisn, geah. 

Q n r .  Seuget? are there any homes between the levee 

l1 I and Routt 3, either hare by the Phill~ps' tank farm or cver 

12 1 here further north? 

13 A No. No. 

l'! I Q Are there any hcmes cn the riverside cf the 

15 1 levee, south cF t h e .  ~ l d  landfill? 

A Hew far scuth are you talking? IF y c u  50 dawn 

Q Well, t= t h e  next sectinn raad, f c r  xample? 

F( Nc, r z ,  ncthlng cntll you get past t 3e  canal. 

tl end hcu Par would t3a: ke? 

A C C Z = ~ C  CF m~les. 

I 

" i Q Pnc! ars  t'srs znb kcines up t= the 1crt3 =f t5e 

! 
23 j s l P  l a n ~ f ~ l l  sn z3.r.. r:..7ets:l= =f the ls*.nes? 



IS. 

9 

U ~ I U :  A ~ O H S A J T ~  
I N S U U ~ ~  COVERAGE L I T I G A T I ~ ~  

Scrnehadg naw uszs and cccuples a substant~al FErtl=n 

cf t h ~ s ,  do they not? 

And dc ycu know of your cwn personal knowled~z 

who lt ls? 

Yes, I dc. M O N s ~ m  ~FISURANCE C ~ V P A ~ J Y  LIT!GATION: 

MAY 23,1991~ CFIDER PfiOTECXD :*UTERIAL 
TREAT AS PR~ECTED UNDER ATToRNM-CUE~~ 
PCM(LEGE wOR~GPROOUCT WCfmNc 

Pr l l s b u r ~  Czmpang . 
And mu cnderstand~ng 1s that theg've InaseChe 

area ncrth of the cld-- north of the Rltcn-Scuthern fr=m 

the owners of that ;round? 

Not quite. They lease south of their present 

lezatran. They lease south to another property line ln 

Can ycu shaw us on the map where Pillsbury is? 

And naybe I aught nct try to lead you. 

I t3ccght that uas rlgtt therl: 1 Guess. 

Ifit t5-s t:mE, t% c~ztness sot c~ Frzn  t h e  

~ ~ l t - s f f  s t a ~ l  znZ a s ~ r r a s 3 e 5  man.? 

L=ci:s l11:e t 3 z  StzZe zz~11-I r = m O  ~7 ZL:? 2 _iz:=zr 

map t'ar t>at. 

THE C2U*T:  Sir! -- Vr .  Ss-gt=. 1 F Z . : ~  t= r z . ~ : ? i  

LS ==l::Tg 2 ~ 3 ~  o . f o F ~ ~ ~ ' 7 ~ - ~  - - -- -. - z -  - 5 z y .  

€PA I CERRO COPPER I EILI PCB 
HE0 0000431 

ATTORNEY CLIENT PRIVILEGE 
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5 

6 

7 

8 

9 

10 

11 

12 

13 

1'4 

15 

16 

17 

l e  

19 

?" 

WoTE~~m Y*TEBIU : ~ ~ N S ~ M  
INSURLllcE C O V ~ G E  L I T I G A ~ N  

And even thcugh, sometrmes-- 

THE WITNESS: I can't see lt f r c n - -  

THE COURT: W z ~ t ,  hold on. Even thsugh sitmetlmes 

y c u ' r ~  kind cf real12 not talkrns Fer the roccrf. ycu have 

ts rr~llze ~ t ' s  all cn the rocord. So, try t3 keen your 

vcrcs up, znd don't mumble o r  talk undsr ycur btetth. 

THE WITNESS: I 'm sorry 

THE COUFT: That's okay. 

FI T9at Is-- That's Prllsbury. Sut this is a pretty 

olc! ma;, rsn't rt? T h r s  1s an old ma l~sumw~ COMPANY L I ~ I ~ A ~ ~ :  

Q Well, can-- MAY 25,1990 ORDER PROECTED LUrrRIAL 
TRu~ P R ~ E D  UNDER A ~ o ~ N E ~ ~ ~ ~ ~ ~  

pmm m W C T  -TRINE 
FI Thls 1s Plllsbury, and t h ~ s  1s somethrng else. 

Q Where you're polntlng to, 1s where the-- 

THE COURT: Whers rt says "Ply-ash pcnd." 

0 Cnr. Baker2 west and opposltr abcut the thlrd-- 

What do ycu call those? Peers cut rntc t5e river' 

A They have an unload~ng conveyar here, and they 

 st a ~ r 3 ~ n  load~ng = r n ) ~ g s r  here. That's ~ c t  skown cn 

there. 

C Hcw fer r c c t 3  Ccss Prllshury cse3 

I A well, I dcr't b : n s z ,  theg-- P r e t t y  bzr2 t3 t ~ l l  

22 1 Frza tLls r a c .  SL: t > e y  G=, : wculf scy, Plve P4ndr.d 
I 

k 23 1 
F o s t  . 1 

29 L 'kasn ' 'L- ?.-',',ik-=, = ,  I_- €3==, k35 -L;11C_ a 1 
I 



WoTE~'I'ED MATERIAL: MORS&~TO 11 
INSURANCE COVERAGE LITIGATIO~ 

railroad sour that cames off the Alton Southern-- 

--and In lrke this. 1s that not right? 
i 

Y A Two tracks. 

5 RR. LaROSE: Excuse met Your Honor. Excuse me, 

6 Your Honor, I would ask that the witness be allowed to 

7 testrfy and that counsel not lead the witness. 

8 THE COURT: Leading, sustained. 

I i nR. ERKER: All right. I 
Q (nr. Baker1 Has Pillsbur~ built a railroad? I 
A They b u ~ l t  two tracks in From this Alton-Southern 

llne there into thelr termznal sa-- whare thcg load grain 

onto the rrver. They have two tracks in there. 

In fact, one of the-- 

RR. LaROSE: Excuse me. Your Honor, there is no 

pendlng questron. 
m H T O  INSURANCE COMPANY LI11OATK))J f I 

THE COURT: Sustained. MAY 26.1990 ORDER FROTECtED MATERIAL 
TRW AS -7 ED UWMR ATTORNEY4 
) R M L B O E ~ ~ T 0 0 C T l W e  

Walt for a questron. 

THE WITNESS: Can I Frnlsh my answer? 

THE COURT: The questran was has Pillsbcrg built 

2 1 
I 
rarlrzad trscks. and lf ycc havsn't-- IF y ~ u  F:?rsked 

2 2 your answer t c ~  thtr quest~=n, then w a ~ t  till the next 

2 3 cuestlzn. I f  g3u haven ' t  flnrshed ycur answer. t ? ~ n  ysb 

-3% 1 may t r l c a s d .  P J ~  mzke S U ~ E  rr's t3 t3e  questzcn he as::ed. 

HE0 0000433 



Joint E x h l b i t  1 and ask if you've 5een that document 

12 
U T E ~ ~ d l  : ~ O ~ S A N ~ ~  

IWUR*'~~ COvm~~ L I T I G ~ ~ ~ ~ ~  

we're talklng about rallraad tracks? 

I was trglng ts ldentlfy where they built them. 

CRt this time, Joint Exhibit 

Y 

S 

-m ~ ~ ~ N c E  CQ~APANY ~ r n G A n a :  

wy 25, tm ORDER PROIECED mTEwL 
No. 1, havlng besn so marked 

~ c T E D  UNDER ~ m f l c * ~  
P N V I Y ~ ~ * W - * C ~ ~ -  - far ld.ntif~~at~~~, was 

In fact, they got another rarlroad tracks that c m e s  around 

and goes over there. 

introduced into evldence.1 

A Yeah, I guess I have. 

Q Did you slgn that document? 

F1 Yeah, I ~uess I have. 

Q In that document y=u agreed to do cerrzln thlngs 

THE CDUFT: Thanks. 

A Storage track. 

5 
I 

GI Now, lot Re go back to March of ' 8 9 ,  Pt. Sauget, 

9 and I hend you what has been marked for ~dent~frcat~cn as 

I 
21 i A I dld. 

A N3.  F z = t : f l l ~ ~ ,  5ut not rf any r3nsec~sncrs. 

0 What pz~.ye &=: 2 ~ ~ 9  s~ncs t'st sts?cls=~=n was 
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PROTECTIZ MATERIAL: YONSANTO 17 
INSURANCE COVERAGE LITIGATION 

Have you made any-- You say you haven't done 

anythlng slnce the spring OF 1985 to put any more cover on? 

Not to put any on. I went down there ta level 

out what I had. That's when I got hung up In the mud, so I 

I don't guess I can say anything, Judge, wrt3cut-- 

THE COURT: I would appreciate Uour waltlng For a 

qucstron. Rlght. 

THE WITNESS: Then after that, do I get my 

chance? 

THE COURT: This is your chance, but your 

attorne~ wrll take care of uou, don't worru. Be patlent. 

Ycu can whlsper In hls ear. 

CRr .  Baker) flr. Sauqct, have you all~ued dumprng 

an any part of the s l t ~  srnce the Flood In 1973? 

are ycu allawrng dumplng on the srtc now? 

Thera r s  . -- I th1nC: ue kave t3 adz:: :>ere 1s 

scne d u r ? ~ - g ,  2s z k z r ~  not? 
MAY ~ , i 9 9 0  OFiDEa PF;3TECfC3 MATERIAL 

TSers z r o .  TREAT AS PROTECTED UNDW ARORNEVCUM 
PRMLEOE AND W O F # - ~ ~  Bw 

Pne ss :?a: t e r n g  tfne ~ r i e r  ==or e~s=:ssa~ 

HE0 0000435 

I 
I 



Q Do ycu have any interest in the real estate? I 

U- 

Y n U ' ~ ~ L 7 l ~  HA A UnLPY s -V*.".-. - - - 
INSURANCE COVEFUGE LITIGATION 

(no response) 

Are you dcrng lt? 

Are you allowlng lt to he dcne? 

Do you know who owns the part south of the Altan- 

Sauthern Parcel C or Track C? 

Yeah, I thlnk I do. I thlnk the same cwners 

st111 have lt. 

Who 1s that? MAY 25. i980OCU)EA PRarrCfED MATERIAL 
TREAT PROTECTED UNDER A ~ ~ N E Y C U E K ~  
PAlVlLEOE AND -T DOCTRINE 

Cahokla Trust Properties. 

Have they, to your knowledge, done anythrng-- 

Walt a rnlnute. 

Pardon? 

Let me thrnk. I thlnk they strll awn rt. 

THE COURT: What 1s Track C? 

nR. BRKE9: That's the pzrt south of the 

ra:lr=ed there Clndlcat~ng on map). 



E 6 .  And then another parcel was owned by Portland Cement. 

Rnd I think a guy hy the name cf Spirtas-- He's a wrecking 

cgntractor in St. Louis. --I heard or he told me that he 

had purchased that From Portland, which I don't know For 

sure. And then Eagle marine owns From there north. 

Q And Eagle marine owns what is leased by 

Pillsbury? 

A What is leased by Pillshury. 

Q To your knowledge, are any of t h e  owners allowing 

peaple t o  dump down there? 

R Not that I know of. I mean, Spirtas, he dumped 

down t h e r e .  

Q But Spirtas doesn't own anything that was in the 

landfill, does he? Or does he? 

A H e  did, yes. 

nR. BAKER: I'm going to lead hlrn, LF I may, 

because I think it wrll speed it up. 

Q Cnr. Baker) When you're talking about Ronsanto, 

Pillsbur~, and Phillips, there are three p~e-shape 

MONSANTO INSURANCE COMPANY LITIGAnON: 
=10,=es, -- 

MAY 25.1990 ORDER PAOTrCED MATERIAL 

R TREAT AS PROTECTED UNDER AHORNEY-GUEM 
Rig3t. PRIMLE~E AND WO#CTROMICT DOC- 

GI --aren't tksr~. t3at ccme frzn P e r r  t= t>e r:-.%r? 

A That's r~ght. 

C Ecnsantz, P3lllips w l t h  the ~ e c r ,  arc! 'ken q l - l s  I-- 

EPWCERRC) C O P m I L / P C B  ATpoIwEy KX?K pEMDUCT / A m  CLIENT PRIVILEGE 



Q Like that lindrcetingl? 

1 

2 

3 

Lf 

1 A That (indicating). 

say Sg~rtrs-- I know it to b= Patptczi. --is herc? 

A Yeah, thzt's the Rltsn-Southern. 

Q Hore is the A . n . S .  

A Okay. nonsanto owns the First S t i ~ c .  

GI end t h e n  Phillips? l 
A That's Phillips right thrrr. And t5en Psrtland 

I,, . I  A Rnd then Eagle Rarina. I 

9 

10 

Q R11 right. 

Do you have any e3timatian, nr. Sauqrt,-- YO; say-- 

Cement, whlch is n o w  Spirtas. KmSCIm INSURANCE COMPANY LIT!GAnoN: 

Q @ k a ~ .  
MAY 25,lOgOORMR PROTECTED MAXRIAL 
TREAT AS PROTECTED UNDER AlTORNEY-CUENT 
PRIVILEGE AND WORK-PRODUCT DOCTRINE. 

14 ( YDU'YE! t ~ l d  us u h a t  i t  uould cast .  DO YOU have any I 
IS I estimatian OF the time it would take IJOU if ycu started 

16 / tldzy and uorkrd dillgently with one dump truck: ~ n d  one I 
l7 I trctar: how long it would take you to comuloz=Ly f l l l  t3e 

18 ( artts t 2 e t  ~ o u  ear~ed t3 Frll, cmer the a:=== =au agresd ( 

A Wrth cne eumo trcck, tsn years. 

19 

P Well. it's just z ~ c e s a ,  kut-- I 
I 

? % E D :  I hayo r= =t>or  3~'5:1=-s. I 
1 

to Fill? 

='w- O O P m I m  AmtmEx KEm P m  / A!l?mmEY CLIENT PRIVIIEQ 



2t  
PROTECTED MATERIAL: MONSANTO 
INSURANCE COVEUGE LITIGATION 

1 

2 

3 

Lt 

5 

I t k a t ' s  ~npcssitlr for me to do. 

Yau say "B"? 
I 

Q Paragragh 3. 

A Oh, 3. 

Q Ysu asreo tha: you wera ic czntinu~n, :.:=15:13r 

OF t3e Esard E r d e t ,  2s that r~ght? 

6 

8 1 GI Sir, thc question uas in paragraph 3 cf t3at 
I 1 

A h i n t  when the2 give m e  an Order ta dc s2rnet5-ns 

I doc-rnent, did g=u agrse that you were in contin~ing 

me to do that I can't do, and I don't think I ' n  r n  I 

10 

11 

THE COURT: Sir, the dccument speaks f=r Itself. 

viclaticn of the Board Order? 

A Not when they Rive me an Order for scmetliing For 

I Why don't you move beyond the document. 

19 1 ~dentzfred on what we've marked as PlalntlfF's EX?L>:= No. 

17 

18 

20 I 2, t 3 c y  wcrp cwned ky ttcse czmpani~s at the Z1.72 =f t21s 

Q (Mr. LaRose1 Mr. Sauget, at the time t3at you 
I 

ent~rrd ints that agreement, those parcels t3ct ; ~ c u ' ~ ~ o  

2 1 I ~grsernent, ueran't they? I 
2 2 

?3 

Cnt thrs trme. ?'~lr=lff's 

MONSANTO INSURANCE COMPANY LITIGATION: ~ : ~ h ~ = ~ t  NC. 2 .  L t t 2 1 - =  >=en 
MAY 25.1990 ORDER PROTECTED MATERIAL 

I TREAT *f PROTECTED UNDER ATT~ANEVCUEN~ sr ma=j:,od f== L~sT=:,':=z- '' 1 P ~ ~ ~ A N ~ ~ ~ A ~ W C ~ ~ N E  



_ _ _  ------ - -  - -  ---- - 

WOTEcTm MAGI&: MONSAm 
I l S U m C E  CO YERACE LIT I CAT I 

tion, was ~ntroduced l n t o  

evidence.! I I 
A I r e i z l l y  don't knaw whether Sp~rtas bough t  that I I 

then cr not. 

P 3tre nL~t.~f: -+r=zLs ~P-CO, bg Eagla llaiine I I -  
I 

A Yeah. 

8 1  Q --and h~ Rcnsanta, and ky the cll ccmoany? I 
A Yeah. 

Q Rnd sameSody awned that parcel named Ss~rtas? 

A Yeah, I don't know when that trans- -- changed 
I 

le I hands. 

Q Flnd at that tune, kiiis'nury .- cC~at~01;5 wxLe~ a I I 
I :  

19 1 lease with Eagle Rarinc ln 1982, weren't they? 

lS I FI That's rlght. 

Q So, gou entered into this agreement even though 

I that property was o& I q  "ut9mr -~VZ-~LP_ and even thcugh I 
I 

~eople were operzting under E leese an tket ~r=czrtg, 1s I 
t5az ce r rx t ?  MONSANTO INSURANCE COMPANY LITIGAnON: I 

MAY 25.1990 ORDER BRC)TEClEU MATERIAL 
TREAT AS PROTECTED UNOER ArTOANN-CUENl' 
PRIVILEGE AND WORK-PRODUCT DOC- 

Ncw, ycu  sail P a :  k=u sproad scnc 2::: r -  tke sar::g 
I 



- 

I 

PROTECTED MATERIAL : MONS- 
INSURANCE COVERAGE LITIGATION i 

I 

I Fly-ash. That has been agproved by the EPR. But 1 get 

2 halfway in the ballgame, then they say no, you can't u5c 1 

I clnders acymore. And that's what got me in trouble. 

Q As a matter cF fact,-- As a mattrr cf Fact, the I 

8 I frcm the map. 

5 

6 

7 

4 .  I GI -rered uith 1 A s  a matter of fact, is part cf "8" c - ~  1; 

area rnsrked-- Boy, 1 hate these upside down maps. - - " A "  

is csvered with cinders and Ply-ash, is it not? 

A Well, approximately. I mean, I cen't really tell 

10 

11 

12 

13 

csh-- n c t  a flu-ash. It's a slag mound ncrth cP f7onsanto 

clndzrs iznd fly-ash-' 
m m  I N ~ ~ J F W C E  COMPm uT\wma: 

~ ~ Y S , I O U O R O I R ~ ~ ~ -  
Yss. R 

Q And the cinders and flu-ash came from where, Rr. 

Saugst? 

19 

15 

16 

17 

18 

I I  
i h  

A Came from flonsants in the St. Louis plant and.in 

the Krummrrch plant. . 

U Rnd that's still available? 

A That's still availabla. 

And also at that time, I had available ta me a fly- 

G I A s  a mattsr cF Fact ,  t3e  art that's ==vets< k e r s  I 
I 

2% . - * n = m  ,,,...I. - - - -  ,. . FIG-ash :s stage *regetzt;=n? 1 
I I I 

I 

HE0 0000441 i 

Pvonue t5at was a v a l l a k l e  tg me then t h a t  made excellent 

2 1 ==*?or .  't g2t as hare as t 5 ~ s  t-p. 9ut the2 uculdn't lst 1 

2 2 me ~ s e  2:. 

I 



CFURTHER? EXAnINATION 

. . - M--r  

1 

2 

3 

'+ 

5 

6 

7 

8 

9 

10 

11 

It 

13 

19 

15 

16 

17 

le 

19 

PROTECTEX) !.{ATERIAL : ?IOBSA!Tjii 
IYSURBNCE COVZZAGE L Ii ISAT1 

A Oh, yeah Well, part of that. Pillsburr; has 

coal cn it, stacked and piled cn it; and cne time, they had 

a pile cP c c r n  on it; and they stockpiled things cut there 

+ 

on that area. 

Q Andit'shard? 

A Pardcn? 

It's hzrd? GI 
mmnlsuRurE Qwun lJn=vcj": 

A It's hard, y e s .  W~~ , *O~m-~ -  
nut"---- m 

Q Allright. P R I V I L ~ ~  

THE COURT: Wait. 

!IF. LaROSE: Are you done? 

rlR. BRKER: Yrah. 

BY nI?. LaROSE: 

Q 
nr. Saucet, you knaw anything about permcabilit~? 

A Well, a litt?e, a littlz something. 

C DC ycu  know what permeability means? 

A Stable, t:ghtne.., stable built, lack of 

1 Femtrzt:sn. 20 

1 
I2 

uculd Y=U %rcu if p~tmeabilit; 'ezzs 5% r>il:== 

2 2 21 I C' uzF== 53 t=avl t ? r = ~ a b  a g i v e "  s u b z t . ? ~ ~  1- ' g:Ven 
I 

23 1 erncunt cf time? 
i 

r 11 i ! 

\ i  

!;r 
1;11 

;I 

2 u, f=3 1 kncu waF=r trcvels. 

HE0 0000442 

I 
I 

. , - 
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I 
YO P R o T ~ ~ ~ m  UT?TRr&, voasbsrO 1 

IfiSrn*fi~~ COVERAGE ~ ITrC , IT IOI  j 

'I 
Patrick RcCarthy. 1 

THE COURT: Rr. RcCarthy, step Forward, pleasa. 

Come up here. I'll suear you in. 

Raise your rl~ht hand. 

PRTRICK n. n-RTHY 

being called as a witness by Rr. LaRose, having been flrst 

duly swcrn bg the Court, testified ss Follows: 

DIRECT EXAnINATION 

BY RR. LaROSE: 

Rr. RcCarthu,. could uau state Uour name for the 

record, please? 

A Patrick Richael RcCarth~. 

Q And your present occupation, Rr. RcCarth~? 

Environmental Specralist with the Illinols EPA, 

nrvlslon of Land and Pollution Control in the Collrnsvrlle 

Replcnal OFFicc. 

Hcw l o n ~  have ycu held that title, Rr. flcCarthg? 

Since 1972, January. 

Ckag. Rave gcu had any s ~ e c ~ a l  t r a l n ~ n g  as 

Yas. I have ha2 -cner=cs semAzars znd t r s ~ r ; ~ 3 =  

+& , =3F+.I C------.- 

I - --* -- =-.  .-. a * 3  n z ' , r q i  ~-Z;L=+ . '.-* - , . ~?LL;>----=T. . 1 

HE0 0000443 
- .  
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PROTECTED MATERIAL: MCNSANTO I 
I N S W C E  COVERAGE LITIGAmetfl  1 

Well, basically, as I stated earller, d~termlnlng 

the area zn questlcn that was the Frll area and waLk:ng In 

a certaln dlrectlon rn every Frfty, seventg-flq~e yards, a 

hundred yards, s t c ~ g r n g ,  digqrng, and fusZ recorPrng w h a t  

was found. 

D~gglng haw far? 

Until I encauntered refuse. 

Okay. Dc t3e plctures t5at appear an Faze 2 

through 5 of what hes been marked as Plalntzff's Graup - 
Exhihzt 3 fairl~ and acturatrl~ represent the areas in 

whlch you took depth probings rn Oecembr of 19797 

This 1s correct. 

Okay. Mr. RcCarthu, I'm poing to hand yau what 

I've marked as Plalntlffes Brcup Exhrtrt 363 and ask lf you 

can rdentifu that, please. 

CGt this tune, Plarntrff's 

Group E x h i b l t  = A ,  hevlng 

m4/- -1- AT'KXWX WRR PFCUXT / ATPraSY CLIENT PRXVIIEGE 

22 A c t  ae t=Fsrr02 t= as Are= "2" and "= ,, " a-C ;2;= 2 1s Area 

2% I I V P 1 1  - .  



m W O  INSURANCE COMPArlY IlTIG:.TION: I 
PROTECTED MATERIAL: MONSANTO 1 - INSURANCE C O V ~ A G E  L I T I G P ~ ~ O N  

MAY 25,1990ORDER PROTECTED WTERIAL 
TREAT AS PROTECTED UNDER ATTORNEY-CUEW 
PmLEGE AND WORK-PRODUCT WCTWE. 

61 Okay, now, at t 3 e  time thet you tcok this ln '79, 

there were no designated areas: " e l "  " 8 , "  and "C"? 1 
A That's correct, we considered " A "  and "B" to be 

the northern s-tp, "Cn to be the southern site. 1. 

GI Okag, what does page 1 depict, not which area, 

but what soecifically dces it d~nict? 

A Okay. it shous apprcximatr locations and the 

distsnce hetueen thcse locatlcns of the crahings that I 

took on f R r ?  ka'to anh a'.- ur~ t're '~rgwl;'u ~ ~ I L S  t h ~  d e ~ t h  of 

I 10 cover before enccunterrng refuse. 

11 Q Okay, how many depth probing3 did you take on 

' Correct me 12 I December the 6th oC 1979 of what would be the-- 
IF I'm wrong. --the northern portion of the sits? 

. lr Seven. 
5- 

. 15 Okay. And what were the results OF those 

A That no area was Fcund that contained two foot OF 

f lnal c=ver. 

13 Q Ckay,  dirzct:r~ ycur attsnticn tt page 2 cf 

2 3 Ple~nz:f?'s "=co Exh~5:: 3 A .  uhat specificzlly r s  deo~=tsd 

a x !  z;s= t k c  2:st=rczs ktt25en t!wse grskrn~ areas and alsc I 

I 2 1 

22 

=w- ~ ~ I L / P C B  AzTrmEY WOaK PFfmum / ATKWNEY CLIENT PRIVIIErn 

cn case 2- 

A Pgain, the a=tr=~:.:lmaZa lscatiorr GC the arsas t3at 

: ! 



mO ,ND)MKCE COMPA~IY LITGATON: FRoT~~'l'ED MATERIAL : MONSMTO 
l B S U m ~ ~  C O V ~ G E  L I T I G A ~ ~ ~ ~  

~y l, tm ORDER PwTSCTED 
-T PROTECTED UNDER A ~ ~ N E Y ~ U E ~  
p w ~ a  ~ D W O R K * ~ U C T  mma 

nczarthy, lf you can ldentlfy that? 

CAt this time, PlaintifF's 

Group Exibit No. 9. havlng 

I : I  heen so marked For ident~fi- I i , .  
cation, was introduced Into 

evidence. 1 

A Yes, this is s reoort t5at I prepared after the 

July 25th and 27th inspections at the sublect facility. 

13 Okay, and how many pages are there to that 

/ exhibit? I I.:_.__ 

A Eight. 

I a 
Okay. And it includes what material? 

A Okay, page 1 1s a cover memo, summary memo of the 

insucct~an, Pages t and 3 reflect what was determined-- 

the locations of the prohlngs on the northern site, and Y 

and S-- pages 9 and 5 show the location bu3iness and the 

denth of cover on the southern port~on-- southern slde. 

Rnd pages 6, 7 and 8 are chct=grachs showrn~ aqain 

I tochn~3uzs used at that time. a scade in Y n l s  m, 

1 d.tzra:~~ng-- d~qgrng dcwn cnt~l encauntcrlng ref-se. 

dccznent. what d=es cage 2 scec~fitally ~dent:Fy? 
i 
I 

! A T3e anzr=xlmatr l=catr=ns of the deoth cr=kngs 1 
I 
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-<.- 

IHSL'RB2;CE C C V Z J A C Z  LI-IGhTiON 

WY a. lW O A X R  PROTECTED ff?T,ERIAL 
82 

TRUt AS -TED UNDER ATlCRtJEYCUEM 
PWVtllOE AND WORK-PRODUCT DOCTRINE 

water. It would net-- 

of final cover if- t w c  fact of suitable Final ccver were 

Therefore, I did not probe it, 

Okay. Did you take a phctugrah of that aren that 

was r~cently sprsad? 

Q Okay. I ' m  garng ta hand you what has keen 

previously marked as Plaintiff's Eroup Exhibit No.  6, a 

cap& cf whlch I ' m  handing Counsel, and ask you IF gou can 

identify that document? 

( A t  this time, PlalntiFFSs 

Group Exhibit No. E ,  having 

been so marked for identifi- 

cation, was introduced into 

evidence.) 

O k a ~ ,  this 1s a document which is a-- paqe 1 i3 

a ccver  memo which briefly discusses fla~ 10th and flay ZOth, 

thcso short vlszts and then alsz t5e June loth, 1385 

inspecticn that I csnducted. 

So that t 3e  report t3en cf ycur-- t he  entire 

r o r s r t  z ~ d  phatagrashs ~f gccr Icce L C t S ,  1 9 4  s-sce=tlcn7 

Yes, z l c n ~  u ~ t 3  scme infsrmetsn on 1 C t k  and 

Eces tr?z= ===:-:sf r"-?=rzat:=n c=-ts:- tkcr I I 

HE0 0000+48 
- .  



PROTECm MATFRIAL: MOBSANTO 88 
INSURANCE COY?R~:E r , I ~ I O 1 y  :,,, ~ ~ M ~ N C E  COMPANY LInGAmQN: 

1 Exhrhrt Nc. 7, havrng keen 
I 

1 

tion, was intr?du=od Lnts 

MAY 2s. 1900 ORDER FFIOTECED WATERIAL 
TREAT A!3 PRQTECTED UNDER ATTSaNEY-CUENT 
QRMEGE AND WORK-PRODUCT DOCTRINE. 

.- [ ~ t  t h l ~  tlrng. Plarrr~ff's 

evidence. 1 

A Y e s ,  t h ~ s  rs t3e report that I pepar~c! rsflsrt~n~ 

' I tho  candrtrans I observed at the s ~ t e  on July t3rd, 1995.  

Q And aft==-- ales that raper2 fzlrlg a?d 

I arc~rat~ly rspresent t h e  eri~inal rgpcrt t3at =cu preparzd 

lo 1 regzrd~ng your rnsc=rtisn cF the Sits yesterday? 

A Yes, rt dces. 

l2 I Q Okay. In fact. that's a carbcn ccpg? 

A This is a carbon copy of the rgport, yes. 

Q After insarcting the s ~ t e  yestarday and in 

=3nJcncr:nn w ~ t h  thc preparation of your regart, dld you 

rstch a cnnclusrcn as tr whether any cf the srte had two 

A Y e s ,  I drc!. 

18 

19 

anc! the agreement arc' t5e ccrr~s~cnd~ng Czurt Crders cf 

s e ~ f ?  



I ---= -2 - f --- .--: - - -- =- -- -- - - \-- - - - 

PROTECTEII M A ~ I U :  MONSANTO ,, 
INSURANCE COVERACE LITIGATIONu' 

-m 1p~gyu~cE COUPANY l.R1GATIm: 

[ A t  this time, plalntlffws 

Exh~hit No. 2, having hacn 

offer~d into evidence, was 

admitted, there krng no 

objectr=n by Rr. Baker. 1 

MR. LaROSE: I would mcve far admissicn of 

Plalnt~Ff's Group Exh~bit 3, which rs the December 12th, 

1979 :ns?ectlan rzFcrZ and carrsspcnd~ng phutcgraghs of flr. 

tlcfarthy? 

THE COURT: Rny cbject~cn? 

RR. BAKER: Objection I made earlier. 

THE COURT: Overruled. Rdmrtted. 

Cat this time, Plaintiff's 

Exhibit Na. 3, havrng been 

offered into evrdence, was 

admitted over the obfectzon 

of Rr. Baker .1 

I 

I HED 0000450 
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M ~ ~ J S ~ O  {WrUNCE CO!,!PA::Y UTIGATlOn: 1 

MAV 25, lmo ORDER PROTECTED MAERIAL PROTECTED UTERIAL: MONSANTO 101 / =T AS P m C T E D  UNDER A ~ R N E Y c U E N T  
AND WORK-PRODUCT DOCTRINE INSURANCE COVERAGE L I T I C A T J O ~  

A Which area? 

Q Well, ycu've testified to several areas, a let cf 

lt along the dividing lrne, as I understcod it, between "R" 

and "B," 

A I wculd have to check the reports, tut it's been 

there over a year. 

Q You know whence it came? 

FI No, I do not. 

Q Rs a matter of Fact, some of it's beon there 

slnce '92, hasn't it? 

A That's possible. 

Q Look at your Exhihit No. Y ,  if you wcule, please. 

And I direct ycu ta the third paragraph and the last 

sentence therein. The northern portion OF the northern 

site rcnslsts of Pihlsbury Company coal, coke and graln 

operation plus thelr permitted demolition site? 

A Yes. 

Q Eo they have a ~errnrt to dump drncl:t:3n rubble? 

A The2 dld, yes. 

C The2 d ~ d ?  

FI YES. Eut not 13 Rrea " 8 ,  " "E, " c r  "' ,, " nctth cf 

that In t3e f1g-esh ~cnd. 

G Did tkey e u m ~  tars? 

A E:<=use me? 



MONSANlD INSURANCE COMPANY LlTlGAllOlrl: 

MAY 25.1900 ORDER PkOTECTZD FfiTERIAL 
TREAT AS PROTECTED UNDER ATT3RNEYCUEMT 
PRIVILEGE AND WORK-PRODUCT DOCTRINE 

Q Did they dump the demolotion ruhble that's there? 

A In Rrea " A , "  I don't kncw who dumpec! the 

demolltlon materral there. 

Q Was lt dumped after-- Well, str~ke that. 

Isn't lt a fact that, at least, since January 1, 1979, 

Sauget has not used the site? 

A I don't know that for a fact. 

Q Do you know when he quit uslng ~ t ?  

A Cno response) 

Q A11 rlqht, strike that. 

He has qult using it, hasn't he, as a landfill? 

R To the hest of my knowledge, yes. 

Q el1 right. But you don't remember when? 

A No, not exactly. 

Q Pat, does at help the flood was ~n '73? 

A I remember the flood very well. 

Because you were down there durlng the Flood? 

A Yes, I was. 

Q And he ceased usrng lt erther before, dur~ng or 

shortls after the flood, dldn't he? 

A T3e flscd was In t3e spring cf ' 7 3 ,  rar3 and 

Rprll. There was-- 

Q Wel l ,  at =re t~ne-- He ha: an a r ~ ~ r n e r r  a h t ~ t  

wkether Y e  ==n=rncec! t= dump ar n c t  luring t>e tlztd, 

HE0 0000152 



1990 ORDER PFiOf E C E D  MERIAL UTERIAL: M O ~ S ~ ~  109 

PROTECTED UNDER AITORNEYC*ENT 
I N S U R h ~ ~ ~  COVTRICF T~~~~~~~~ 

AND WORK-PRODUCT DOCmNE- 

Yes. 

Q Okay, but he quzt after the flood, drdn't he3 

If he dldn't qult during or before, he qult after the 

A The best of my knowledge, he q u ~ t  the majcrlty of 

hls operation. I can't w y  nne hundred percent. 

Q Pat, dld he put t h ~ s  constructlan rzkkle cn any 

15 s l t e  1s and the surraunding areas, were you nct? 

16 R Yes. 

17 Q " 2  ~ o u  F ~ n d  any Fault wlth h ~ s  tesrlncn~ as ta 

where ~t LS? 

E! 

10 

I1 

12 

13 

19 

A I was at a d~sadvantase, and then I was k z h ~ n 2  I 

part of the site that you know of or allow it t3 be put 

there? 

R Talking about that which I had testified t3 

earlier, I don't know if he put it there. 

P Would you-- You were here in the cnurttcom 

earlier in the afternoon when he testified as tc where the 

2 2 I t  1s cn t h e  rr .~crsrcie cf tbe lavee? 

G Ccrrsct . 

I 29 

2 1 

t3e ~lict=sraph at the trme. 

C A l l  rl~h:, let me rdn it thrtu~: u::k kc-.  



-HID INSJRANC!5 COMPANY UTlGARON: PRO'l'lW!'ED MATERIAL : MONSANIBS 
INSURANCE COVERAGE SITICATIOp 

MAY 25,1990 ORDER PROTECTED MATERIAL 
TREAT AS PROTECTED UNDER ATTORNEY-CLIEm 
PRIVllEOE AND WORK-PRODUCT DOCTRINE. 

I mile end east af and parellel to the levee? 

1 A Yes. I 

A In that vicinity, that's correct. 

Q All right. 

3 

Lf 

' 1 Have you ever tested the fly-ash that has heen csed as 

GI And t3ere aren't any hnuses excapt cn the east 

s l d r  cf Faute 3, are there? 

i rover an this site? I, 
'I A I have not, no. 

GI Okay. Have gou really ever done a c~mplete grid 

l1 I system inspecticn of this site? 

A .  No. As my reports show, it was a-- 

Q A couple of them, at least, were just in a 

I stralght line north and south? 

A Cind~cated yes) 

Q But ycu never went like-- What do theg call it? 

17 / Eraph paper or true grrt? 

f i  This 1s cgrrect. 

Q All riaht. 

20 Have ~ o u  dene angthing abcut the damcllt:3n r-tkle 
I 
I 

21 j :?at's cn the s~te? 

21 / F! blc . 
C Has &cur azencf dore anythrng aacut 1t3 

9 N c .  Ether t3an t 3 ~ s  p r a r a r d ~ n a .  - 



cbsetvad I n  the southern part cF Area " B . "  P rame was 

obtained From several blank checks. A lstttr -111 be 

written to that comgany." 

A Yes. 

Q Who is the prcspect~ve dumper? 

1 

2 

A Within the load cF construction and dsmslitlon 

Q A11 rrght, then In Plaintiff's Exhlklt 7 you say, 

"Cne l=ad cf ccnstructicn and demolition material was 

debr~s, 1 fcund hcslners-style multiplr c3eckstuhs, and 

there was a ccnstructlon company From Cahokrs wrth the name 

on rt. 

Q Okay. Not Sauget and Company? 

A No. 

G1 All rlght. So, your suspicion is that maybe, at 

least, it emanated wlth something they have scmething to do 

A That's my suspicion, yes. 

Q Whether t3ey were the dumper sr t5ey were the-- 

What d=  ~ c u  call ~t r n  tke kcs~ness? 

I 
22 1 And gcc dcn't k?=u u3et5er scne cf t?e-- s=me cf the 

23 , =tYrr r=nsrrzct:z- r - kk ln  rs some t>ar Psllst~r= krsx~ht ln 



w m  ~N~uRANCE COMPANY LIVGATIOH) 
PROTECTED MATERIAL: M O N S ~ T O  
I N S M c ~  COVERAGE LITIcATIo#OT 

~,1ggooRDEA PROrrCTED hUTERIAL 
TREAT AS PROTECTED UNDER AT~ORNEY-CUEW 
P R M W E  AND WORK-PRODUCT DOCTRINE- 

1 \ A ! don't know F3r a-- 

2 Q Fact? 

h r: Fa& who 'nrou@nt It. 
I 

I 
Q Have ycu made any inspection of the cther 

S ccnstxstlon rubble t~ dsterrnlne any type of rdentlty llke 

6 ~ o u  dld on the stgfF you found yesterday? 

7 FI I -- Yss, rn the sense that I laoked at rt. I 

B dl5n't see any Facers cr anything that would lcdlcate a 

9 name. 

GI If Sauget testified he didn't put it there, would 

11 / you have any reason to doubt that? 

1*2 I T R .  'L~RTC~E: I'm going to obfect to that. It 

13 calls for speculation. 

R R .  BAKER: Well, that was hls test~mony. 

THE COURT: Overruled. 

Ycu may answer the question. 

A I can't refute it. I can't doubt it. 

GI Pat, WCU~E! you-- would it he falr t= state that 

l9 I ysstzr2ay and thls mcrning suhstant:ally all sf " R "  and "B" 

2C .re " Z "  uere ccv.rze ty vs:stsrr=n? 

C -F "7"  2nd Uall, l= ' , ' s  c::=l-r'e the P:11sb~r= ;tTZ -. 
" g , " 

2% , F n r .  '.'3c . r . cU E ~ C  1 - 3  . . , , , , , =- .--,d,p =?at - , t L2  aa:cr~=;  cf 
! 



I 
M~~JSAN~O INSURANCE COMPANY LITIGATION: PROTEC'ITZJ MATERIAL: MONS 

u y  25,1990 ORDER PROTECTED MATERIAL INSUBbl(c~ COVERAGE ~ ~ f ~ ~ g &  
 AT AS PAO~ECTED UNDER A ~ o R N M - C U E ~  
PRIwLE(IE AND w~K-PRODUCT DOCTRINE 

it would be ccvered by vegetation at this time. 

Q And the c~nders that are in place are prettg darn 

well packed down, aren't they? 

A Packed down? 

Q Well, they support automobile trafFic, heavy 

truck traffic? 

A There's several roads on the site. yes. 

Q They're not concrete or a gravel? are they? 

Aren't there cinders In place? 

FI Yes. 

Q Okay. And aren't they reasonably well pervious? 

THE COURT: Impervious? 

Q Ctlr. Baker) Wait a minute. impervious? Or have 

you been there when there has been a recent rain? 

A I can't-- lhey 're a packed road . I can ' t-- 

Q Let me ask you the question this way: Pat, have 

you ever seen one cF those heavy trucks csming to and From 

Plllsbury bopped down :n one cf the mads? 

A No. 

I 
I Q And have y z u  Seen there l o n ~  encugh t= G:ve us an 

h t w  rncny Plllsbury hcs t=mrng in 

hccr? 

I A Ysu're =all::ng gclns cut t h e  north way? 



w S A ~  W R A N C E  COC.4PANY LmGAnON: H A m I f i :  M O N S ~ T O  

MAY 2s. im 0Fii)Ea Pml'ECTED haATERIAL 
INSURANCE COVERAGE L I T I G A I ~  

fREAT PROTEClED UNDER ATTOR~EY-CLIENT 
PmLmE AND WOAK-PAODUCT COCTRINE- 

A It uouli be purely s?eculat~ve. 

Q Wcul2 gou say it's a rather-- it's mere than 

five an hour during t he  time they're working? 

A Qt timcs I have been there, yes. 

Q Ruch more than five? 

A YES, it's-- There is a lot o f  caal trucks gorng 

sut end g r e i n  t r ~ c k s  csming in. 

E Pat, czuld gcu tall us in ycur oprnicn hcw much 

=F it-- of " R n  and "5"  Pillsbury, in fact, is using? 

Fi It var~es. 

Q Well, by sezson? 

A I don't know if it's seassonal, but I know rt 

varies. 

GI WelL, they use rt for coal, don't they? 

A Yes. 

ff And the3 use ~t Fcr grazn? Have you heen there 

when t3egave had grain plles? 

A They drd at cne trine, but I haven't seen any 

grarn thsn fcr quttr scrnetLrne. 

Q T h ~ s  m c r 7 : 7 5  ct gest~rday, how muc3 wculd you say 

t?eb csr-" -F "lS1 2nd " B " 3  J -- 
P I uccll sz= 7tFc cF "3." 

9 blare sf "E" ",is mcrn~ng? 

F T + ~ = ~ ~  ----=-& ,,,_,,,. end : A C L ~ Z !  sab f?r r c r r ? e r ?  



WSMD INSUPANCE COMPANY LmGAnm Y.(??~I& : ?dOl,7 lNTO 
IHSuR49z2 iC ~p-i : ,  IZ)$l. MAY 25,1990 ORDER PROTECTED MATERIAL 

TREAT AS PROTECrrT) UNDER ATTORNEY-CUE~ 
P ~ L E G E  AND WORK-PAODUCT DOCTRINE- 

I third may be of "A. " 

Q The northern third? IF "A" is twenty acres, I 
I you're saying theu're using the northern seven? 

A Well, of course, they're also uslng what 1s I 

A I know rt was taken ln '80. 

Q Do gou remember-- Was it an I.D.O.T. plcturs? 

5 

6 

10 1 A Yes. I 

laheled there as the fly-ash pit because that's filled in. 

Q Did you say gou think this picture was taken ~n 

Q . That's where you g u ~ s  gat it, wasn't it? 

R Correct. I 
Q And you remember when Pillsburg came ~ n ?  

A Not really. I 
Q Pat, is the line between "A" and "B" identifiable 

l6 1 on the ground? It's not-- Let m e  ask the questlon this 

l7 I way: It 1s not a natural line? It's not a dltch or a 

la / rnounta~n or a hrll or anythlng like that, i. it? I 
A That's correct. 

Q It's a llne that we agreed unon way back when, 

I 
21 I and it's suoposed to run off the high tensLon tcwer, ~ s n ' t  

I 

B There's one in that general locarlon, yes. 

29 1 Q That 1s the best we can do on it. 1 

EPW'J2RIW COPPER/E14/PCB ATlVREY PICXWCI' / A m  CLIENT PRNILEGE 



PROTECTED M A ~ I ~  : MONS&%$ 
INSURANCE COVER,~GE LITIGATION 

PlR.  LaROSE: That's all I have. 

THE COURT: nr. Baker? 

MR. BRKER: Nothing. 

THE COURT: You may step down. Thank you. 

[At this time, the witness was excused from the 

witness stand.) 

THE COURT: Call your next witness. 

R R .  LaROSE: Your Honor, before it gets out of 

everybody's mind, I would like to reoFFer Group Exibits-- 

THE COURT: Let's start with one at a time. 

Okay? 

R R .  LaROSE: Okaq. The-- Where are we, S? 

THE COURT: 5 .  Start with 5 .  

R R .  LaROSE: Group Exhibit No. 5 whrch is Mr. 

Retarthy's inspection report dated 3-28-85 along with 

corresponding photcgraphs and diagrams showing the depth 

probe samples. 

THE COURT: f? llmlted offer? No, I thlnk you're 

saylng the entlrz e x h l b ~ t ,  correct? 

RR. LaROSE: Correct. 
0000460 

EPWCERRO COPPER/EIL,/PCB ATTORNEY P m C T  / A'lXRNEY CZIENT PRIVILEGE 



NSANTO INSURANCE COMPANY LmQAn6(J: 1 
AY 25. IFA GRX? PROTECTED VATSRIAL PROTECTED MdTERIbL : MONSkNTO 1 1s 

INSIJRANCE COVERAGE LITIGATION 

nR. LaROSE: The People would call at thls t ~ m e  

Mr. nelhert Haschemeyer. 

THE COURT: Step forward, please. 

Please ralse your right hand to be sworn. 

belng called as a witness b~ Mr. LaRose, and having been 

First duly sworn, testified as follows: 

THE COURT: Have a seat right there, please. 

DIRECT EXRllINATION 

1 BY nR. LaROSE: 

i Q nr. Haschemeucr, could ~ o u  state Uour fuli name 

I For the record, please? 
A Delbert D. Haschemeyer. 

I Q Could ~ o u  spell Haschemeyer For the Court 

Reporter? 

A H-R-S-C-H-E-n-E-Y-E-R. 

Q Your present employment position, fir. 

1 Hascherneyer? 
A Oeputy D~rector w ~ t h  Illlnols EPR. 

Q Is that Deputy Dlrector of the entlre agency? 

A That's ccrrect. 

Q Out of which oFFlce do you work? 

A Director's Office. 

- -  

EPWCZRRO COPPEWEIL/PCB AlTDrWEY N B K  PRM3UCT / ATI'ORNEY CLIENT PEUVILEGE 



that the People have; and subject to reservation of 

argument, the People would rest. i 
THE COURT: Okay, do you have any rebuttal, sir? 

nR. BAKER: Just-- I have to make something 

eminently clear. 

Would you retake the stand, please Cto his client). 

1 PAUL SFIUGEI 

being recalled ta the witness stand by his attorney in 

rebuttal, having been previously sworn, testified as 

CREBUTTAL) DIRECT EXRtlINRTION 

Q You're the same Paul Saugst who teatiFied 

earlier? 

I A Yes, I am. I 
I GI And I assume. Rr. Sauaet. uou realize uou're 1 
still under oath? 

A I do, 

GI 

Court. 

n r  

I guess that admcnltlnn ought ta be made by the 

RcCarthy talked about having observed canstfuctron 

! rukble on the slte In, as I understand lt. two dlfferant 
~ i 

1 =laces. one down near the-- at or near the llne between 



PROTECTED MATERIAL : MOBS ANT^^^ 
INSURANCE COVERAGE LITIGATIOR 

1 I "A" and "B" and another up apgarrntly Further rorth. 

3 1 not? 

Z You're familiar wlth the site as it exlsts today, are you 

A No. srr, I dld not. 

nR. BAKER: No other questions. 

Lf I am. 

nR. LaROSE: I have nothing further. 

5 

6 

I THE COURT: You mag step down. 

Q aid you put or cause any OF that ccnstruct~on 

rubble to he put on that s~te? 

THE COURT- no gou rest on rebuttal? 

f l R .  BAKER: I rest. 

12 

. 13 

I THE COURT: Uery well. Clzsrng arpu-nents. The 

CWitness excused from the witness stand at this 

time. 1 

I State? Well, closlng arguments, Rr. Baker has the burden 

21 I nR. ERKEF: Uart a mrnute. may I reocen my 

19 

20 

i2 1 rebuttal? 

of procf, it's your ccuortun~ty to prcce~d. 

Okay, as you wrl1,-- 

THE COURT: Sure. 

PlR.  EAKEF: I remembered sorneth~ng. 

m4/- COPPER/EIL/PCB ATPORNEY WORK PIMWCT / ATTORNEX CLIENT PRIVILEGE 



IN THE CIRCUIT CCURT 
TWENTIETH JUDICIAL CIRCUIT 0 

ST. CLAIR COUNTY 

JUN 16 ::.; PEOPLE OF THE STATE OF ILLINOIS, 1 
1 - Plaintiff, 1 
1 

2: V S  . 1 
v 1 CAUSE NO. 81-CH-19 

PQUL SaUGET, indlvldually, and 1 
SfiUGET & CORPANY, a Delaware 1 
corporation, 1 

Before the 

'5 

1 
Defendants. 1 

REPORT OF PROCEEOINGS 

HONORABLE JONATHAN ISBELL, 

- E X H I B I T S -  

(July 29, 1985) 

Assistant Rttarney General, 
of the People of the State 

Judge 

BRUCE CARLSON. Staff Attorney, 
On BehalF of the Illlnols Envrronmental 
Protect~on Agency; and 

"3 HAROLD C. BAKER. JR., Attorney at Law, On Behalf cf Paul Saugzt. rndlvidualla, z:t 
Sauge: & Cornpanu, a Delaware cotccrat:=n. 



MONSANTO INSURANCE COMPANY LlT!GAnON: 

MAY 25.1900 CROER PROTECTED MATERIAL 

PROTECTEO MATERIAL: MONSANT 
INSURANiX COVZRAGE LITIGATI\ 

9 

5 

6 

7 

C NET5 : ?LC I NT 1 Ft ' 2  EXH IB IT PIG. 2 H?S EEEN U ! TVER$WI?! 

FF?!3!7 THE CWU? T I L E  AF.10 IS IN THE 5RF.E QNU CL!STP,9Y Cf: MR. 

Pay? ICK R . R c C ~ R T Y ' I  OF THE ILL I NO IS E?IU IISSrlnEF*!TF;L 

PP9TE.ZTI C3F.I AGEF!E!' RT THE TI f?E OF THE PREPARRf! Clf TXIS 



lJONSANTO INSURANCE COMPANY LlT!CAflON: 

MAY 25,1990 CROER PRUTECTED MATERIAL 
TEAT AS PROTECTED UNDER ATTORNEY-CUENT I PRIVILEGE AND WOW-PWOUCT DOCTRINE. 

I 
PROTECTED MATEZIAL: YON= 
INSLRANCE C3V3RAGE LIT;@ 

I 



m N T O  INSURANCE COIAPANY LITIGATION: 

D e c d e r  1 1 973 MAY 2s. 13900ROER PROTECTD h!ATERICL 
TREAT AS PROTECTED UNDER ATTOPNEY-CLIENT 

Divis ion F l l e  PRIVILEGE AND WORK-PRODUCT DOCTRINE 

PROTECTED MATERIAI,: MCYSAT 
IBSURXhrCE COVERAGE LITIGA: 

S t .  C l a i r  County - LPC 163 121 01 - Sauget/Sauget 
Note: Refer t o  attached sketches for detai I s .  

On December 6 and'l!.. 1979.. 1 inswcted the sublect s i t e  t o  determine 
ccnrpllance w i t h  PC9 Order 77-84, dated August 24, 1978. The order 
d i rected the placement o f  f ino1 cover over 2 m  o f  the s i t e  during each 
s i x  month period. Therefore, as o f  Auqust 2!$, 1979, 1 . f l -  should be 
f l ~ l  covered. (SVA by N o d e r  24, 1979.) As o f  the date of t h l s  
mano, I t  Is estimated that  less than 5% o f  the s i t e  has f l na l  cover, 
and a p o r t l a ,  o f  that  i s  merely stockpi led. This f Igure i s  based on 
the f o l  lcwing: 

a) diggings made thsse two dates 
b) conversat ionwi th Paul Sauqet onOttobar 9, 1979a twh ich  

ti- he stated tha t  the only f i n a l  cover hauled in, i s  I n  
the extreme southern por t ion of the northern s i t e  (stock- 
piled), and fu r ther  that  ha has hauled only "a few loads 
i n  1979" 

C )  p w s m a l  kno~ledqe o f  the s i t e  and i t s  basically dormant 
s ta te  . 

d) tno surface and undergrarnd f l r e s  on the southern s i  te 
(9-76 and 10-79) 

Slnea th close of the l a n d f l l l ,  a coal unloading operation has b e p n  by 
the P l l l sbu ry  C ~ g s n y .  On Decdmr  11, 1979. Russell Selph. manaqer 
of the f a c i l i t y ,  stated that  the recent f l l l t n g  operation on the 
northern s i t e  was done by him. He stated tha t  the f i l l i n g  had ceased 
and would not  resum w i tha r t  a-permit. tre a lso stated that  the current 
f 11 1 face was approximately the o ld  road on the south end of the f l y  
ash p i t ,  larking it the 1966 l ine. 1 explained t o  him tha t  the past 
l a n d f i l l  operator i s  under PC9 Order t o  apply f i n a l  cover and that any 
operations that  a l t e r  the land would only canplicate matters. He said 
that h l s  cmpany, P i  l lsbury,  has leased 83 acres of t h i s  t r a c t  from 
Eaqls Harlna Industries, and has no plans t o  make any major changes. 

The attached maps indicated the approximate locat lon and depths of borings 
which deternine the amarnt of  cor2er, and other pert inant data. I t 
shat ld be noted that  t h i s  sunmer and ent i re  f a l l  season, has been dry 
and would have been ideal fo r  f i na l  covering -rations. 

PVf: j l r  

cc: E n f o r c w n t  s - Stan Parsons (w/sttachmcnts) 
S a t h e m  Peg inn HE0 0000506 
F0S Hanaqer 

. 
EPWCERRO COPPER/EIL/PCB ATTORNEX WORK PW=dXTCT / ATIW!NEY CLIENT P W L E Q  



MbNSANTD INSURANCE COMPANY LITIGATION: PRO-Cm MAT?CR~AI, : MONSA 
Ih'SURAKCE COVERACE LITIGd 

MAY 25.1930 ORDER PROTECTED hlATERlAL 
TREAT AS PROTECTED UNDER ATTORN9'CUEM 
PFUVllEGE AND WORK-PRODUCT DOCTRINE. 

Date:  December 1 1 ,  1979 

Tise : 4: 30 

Photograph  By: 

L o c a t i o n :  LPC- 163 121 01 

S t .  C l a i r  Co . 
Sauqet /Sauqe t  

Comments : Photograph  taken 

toward t h e  S o u t h  

Date:  

Time: A.M. P.M. 

P h o t o g r a p h  By: 

L o c a t i o n :  LPC- 

Co . 
/ 

Comments: P h o t o g r a p h  taken 

coward t h e  



M A Y  25.1990 ORDER PROTECTED WATERAL 
TREAT AS PRUTECTED UNDER ATTOmEY-CUEM 
PRIVILEGE AND WORK-PROOUCT O O C T M  

Date:  December 6, 1979 

Tine : 3:55 

L o c a t i n n :  LPC- 163 121 ul 
St .  C l a i r  C O .  

Sauget / Sauget  

Comments : P h o t o g r a p h  t a k e n  

toward the N o r t h  

Date:  December 6 ,  1979 

Time : 4:05 

L o c a t i o n :  LPC- 163 01 

S t .  C l a i r  Co . 
Sauge t / Sauget  

Comments: P h o t o g r a p h  t a k e n  

PROTECTFD MATERXIU,: MeHSAN'PB 
INSURANCE COVZRAGE L I T I G A X O N  

toward t h e  North 



MAY 25.1990 CRDER PROTECTED ).'ATERIAL 
TREAT AS PZ3TECTED LINSER A T T C R N N ~  
PFUVllEGE AND WOAK-PRODUCT DOCTRINE. 

Date: December 6 ,  1979 

Time: 4:15 

Photograph By: 

Loca t i on :  LPC- 163 01 

S t .  C l a i r  Co. 

Sauget  / Sauget  

Comments: Photograph  t a k e n  

toward t h e  North 

Date: December 6. 1979 

Time: 4:20  

Photograph  By: 

Loca t i on :  LPC- 163 1kf 01 

S t .  C l a i r  Co . 
Sauget  / Sauget  

Comments: Photograph  t a k e n  

toward t h e  Eas t  S o u t h e a s t  



MONsKTO INSURANCE COVPANY LITIGATlOR 
- 

my 25, I ~ ~ C R D E R  PROTECTD MATERIAL 
TREAT AS PROTECTED UNSER A~OGNEY-CUEWT 
PRIVILEGE AND WORK-P WDUCT DOCTRINE. 

Date: December 6, 1979 

T i m e :  4: 30 

Photograph By: 

I 

Location: LPC- 163 121 01 d 
S t .  C l a i r  Co . 

Sauaet / Sauaet 

Comments: Photograph taken 

toward the North  Northeast 

Date: December 6, 1979 

T i m e :  4:40 

S t .  C l a i r  co . 

Sduoet I Sauaet 

PROTECTED MATERIAL: MOtOSIWT6 
INSURANCE CCVERAGE LITIGATIC 

Comments: Photograph taken 

toward the Nor th  



U S A N T O  INSURANCE COMPANY LIT!GARON: 

MAY 25,1890ORDER PROTECTED VATERIAL 
TREAT AS PROTECTED UNDER ATTCSNEY-CUEW 
PRlVllEGE AND WORK-PRODUCT DOCTRINE. 

I PROTECTED MATERIILL : MOIJSANTO 1 

IasuRMicE COVXRAGE LITIGATION 

EPA/CERRO COPPER/EILJPCB A l T X E Y  WRK PFCCUCT / ATTORNEY CLIENT PlUVILEGE 



-ANTO lNSURANCE COMPANY LITIGATION: 

J U , r  23, 1382 

bivisior File 

MAY 25.1990 ORDER P R O E C E D  MATEillAL 
T%AT AS PROTECTED UNCER ATTORNM-CUENT 
CWVlUOR AND m R O O U G T  DOCTRINL  PROTECT^ MATFRIAL: MOBSAN? 

INSURANCE COVERAGE LITIQAT; 

LPC 15312191 - St. Clair C a u n t y  - Sauget/Sauget 

L'rr J u l y  25 and 27, 1932, Jay- Evans and fLis writer conducted f5n;rl 
cover ale& at the subject site.  The site 1s divided by the iiLton 
and Soutnem hilroarl tracks, ar.d w i l l  be r e f e n d  to  as the Northem 
sit*, (aorth of t h e  ,I 6 S )  anc! the  Sou;-Jem Site,  (south of  G o  A i S). 

Uo the  :lort.lam  sit^ uo dug fifteen test nofes randoPly. Eight of t i e  
n a l e v  coatdnrt2, no s o i l  beforc encountering refuse. In most cases, 
cinders warn C O M I . ~ ~ ~  tke  mfiLle, except one, in which demlitior: uas 
covuring t z a  r u h s a .  Ti,a s i x ,  wkfcb containsd soil as cover, a m g c d  
8.8 L-mes. 

The soutnarn prtior, or' trra :iortharn Site is grown i n  *.ads and 
appear3 domsant. T!lo stocic?iled cover materfal in the oxtzmm sout?- 
iastern pr t ioa  of tila s i t e  x-e;~aLis. I t  is cowmad w i t h  weads. :ha 
nor tnc rn  sortion of the dort;lem Sfto consfits of the P U b u r y  Corayany 
coal, coice, and grain oporaticn, plus t h e i r  p d t t o d  d.ooUtica s i t o .  

Ifie Southern S i t e  has b- effectively mstricted and no a d d i t i o d  
rand- hao occurnd. Ho covering has occurrsd, eit!mr. 3iggings 
in B c c a b a  af 1979 $haad an avannge of 5.6" of c o w .  Oa July 27,  1982 
Jay Evans and this writer tested tnenty locatioas for a total cover of 
113", which a o M g e s  5.65". 

3n July 23, 1982, this vriter runamad to botn nitas to  photograpn them. 
Sevcral photograpls were taken on the previous  tuo clays, h m w r ,  camra 
f a i l w o  occtulad. 



IL I ~ I S  ' 

ILLINOIS E N ~ F W ~ V ~ A L  PROTE~N-S"RANCE COMPANY uT~CAFON 

MAY 25.1990 ORDER PROTECED MATERIAL 
meu 6 FROTECTED IJNCER A ~ c R N M - C L ~ E ~  

DATE: 
0 

F R o M : ? b \ P \ ( ( , , r d , A  -& f / tH fb l  kt4,y7, Informat~on only 

s u s j ~ n :  .(f ( \ o , r  f9 ' / . I (  Ib3 121 ;I Sh4e4 /,LI.pf Rcsponse requested 

I , 

\ 

. 
* k  > 

. i 
\ 

I . - . - d y  G 
I)' 

I --- 
I 

.- . .- - . - .~ 

- - -. - .- -.-- . ---> - 
\I, 4 

.. -\ \ 
. - - - -  ~ - - - - - - - - . , , l  - --- . -A- -- 

\ , . ' . 
=-------.- -- -. _ 7.  - -. - --- - .  7 -. -- -- - - - - - - -- ---- - --- -. . - 

t 7 ' 1  , . d 
- - - - - - . - - - - - - - - -- - - 1 - 



.P' -l . " + 
r --! 

i - r . 
-4 MEMORANDUM 

TO : ATE: 7 / ?q / LiL 
I ' 

FROM: -. Informrtlon only 
J 

1 6 U"( /61"1210\ Response requested 

t r ~ u l i r r m  I t I t r c  tt S 

I.) 4 '  of d~~~,~/, t .~,!  -t(od k y M d L , 4 < b r & s )  - 4 o y h  26dm$' ~7 

2 7  '' rf c,,.&c,r 4') ' &,&I O f  4 Q 

5 )  3' , oi c l , 6 Q ,  ta -- + r~d - E_ -16- LJ~Adr3xJ-t-04- * 4 - 

EPWCERRO COPPER/EIZ/PCB A'T'XOEWEY WORK PFOWCT / ATTORNEY C L I m  PFUVTIEGE 



*--I 

MEMORANDUM 

FROM: ?I \ /LL L,, + L ! ,  Idonnation only 
I 

svuEcr:S~ ( I f i t *  (n [ P C  /6312/01 . . , % t U c ~ ~ / ~ h i d  Response requested 
. . 

/ 

M A .  
GE  IN^ W o ~ - P ~ D U C T  WRN' ' h 

1 

I 
r 

2 i 
I 

I 

C 

HE0 0000515 
. .. 

. .  
? J-:, ' 'WCC, -. - - - - - - . . - 

, , 

SPA-BOA (6/75-1 OM1 G n - 9 q A  



. - 
- - -%I 

. . 
-NTO INSURANCE COMPANY CIT!PJ4TION: - , ,I L 

- 
MEMORANDUM 

I '  
TO: t j tb ,~rrx  MAY 25.1990 ORDER PROTECTED Ci4TERIAL DATE: 7 / 2 9 / 9 2  

- 
. . 

momation only 

a -. . . Response requested . r . I  



WNSAlOTO INSUR4NCE COMPANY LITIGATIO* 

MAY 25.1990 ORDER PROTECTED h%TERIAL 
TREAT AS FilOTECTED UNCER ATTORNEY-CLIENT 
PRIVILEGE AND WORK-PRODUCT DOCTRINE. 

Date:  ;dl:$ 2 8 ,  1982 

Time: 

Photograph By: 
71,. - 

4 L I  - - .- J ,  

L o c a t i o n :  LPC- 15312131 

ST. Clair  Co . 
Sauget  / Sauget 

Comments : Photograph  t a k e n  

toward t h e  : ior tn  

Date: 

Time: A.M. P.M. 

Photograph  By: 

PROTECTED MA TTRIAL : VCITSLHTO 
IXSUF?A:;CZ CC ;'ZZdGE ;;y;s.;"iON 

L o c a t i o n :  LPC- 

Co . 
- - -- 

Comments : Photograph  t a k e n  

toward t h e  



MAY 25,1990 OFlDER ?ROyZCTC3 ? L A m I C \ L  
TREAT AS PROTECTED UNOEFl A ~ T D R N D - C U ~ ~ ~  
PRIVILEGE AND WORK-PRODUCT DOCTRINE. 

Date :  J u l y i  2 6 .  1?32 

Time : 9 : 1 5  P.M. 

P h o t o g r a p h  By: 

L o c a t i o n :  LPC- 163121g1 

S t .  Clair Co. 

Sauget / Saueet 

Comments: P h o t o g r a p h  t a k e n  

toward  t h e  North 

Date:  July 2 8 ,  1982  

Time: 9 : 1 5  m. M. 

P h o t o g r a p h  BA: 
, . .  4 T 

L o c a t i o n :  LPC- 15312101 

. + z L . ~ClsjJ? Co . 
a u g e t  / Sauget 

Comments: P h o t o g r a p h  t a k e n  

t s w a r d  t h e  :lor75 

E P W O  COPP?WEIL/PCB ATIOEWEY WORK P m C T  / A m  CLIENT PRIVILEQ 



Date:  J ~ J ~ Y  2 8 ,  1382 

Time : 3:3C P.M. 

Photograph  A y :  I 

i I /  . 
J,, 

r 

L o c a t i o n :  LPC- 1 5 3 1 2 1 0 1  

S t .  Clair c,. 

Saxget / Sauget 

Comments: Pho tograph  t a k e n  

toward the West Northwesr 

Date: 

Time : A.M. P.M. 

Ynotogra* by.: 

L o c a t i o n :  LPC- 

WNSANTO I F I ~ U ~ W C :  CC'-.I~.Y ICPC;, -f*: 

MAY 25.199OORDER PGOTECE3 L'ATERIAL 
TREAT AS PilOTECTED UNDER ATiO9NSY-CLIENT 
PRlViLEGE AND WORK-PROOUCT OOCTRW. 

PROTECTED MATERIAL, : UOHSANTC 
I i q s u X ~ i C E  C:YERAGE ~ I ~ y c 4 ~ i p  

Comments : Photograph  t a k e n  

toward t h e  



1 PLAINTIFF'S EXHIBIT 3A: ~ N S A N T O  lNSURhNCE COVPAW LITIGAnON: 

MAY 25,139 ORDER PciOTECTEO hsTEEIAL. 
TREAT AS PROTECTED lJNL?ZR ATTOfiNEY-CL[ENT 
PRlVlEGE AND WORK-PROCUCT DCCTRINE. 



* J - 4" Co\Cr 
It 2 - 4' co- 
d 3 - b' ' 1  

a 4 - 5' " 



? ~ = ~ p l y : " ' C  E"-!:EIT "2 .  5 :  MOHwN'TO INSURANCE CCk8P,?My LIT~LToN: 
I 

MAY 25 1990 OFiDER PRCECTE3 ICUTzRIAL 
2 TREAT AS PROTECTED UNDEa A ~ ~ S N ~ Y - C L I E N T  

PRlVlEGE AND WORK-PRODUCT DOCTRINE 

3 1 

PROTECTED MATERIAL: MONSANTO 
INSURANCE COVERlGE LITIGATION 



.- ---- -- " C. y '  . - 

Ground Wate r (  ) S u r f a c e (  ) O t h e r (  ) 
P h o t o s  Taken: Yes qj No ( ) I n t e r v i e w e d  

r I 
P r e v i o u s  I n s p e c t i o n  P r e v i o u s  Correspondence S i t e O p e n :  Y e s ( ) N o  ) 
OPERATIONAL STATUS: OF OPEPATION: AUTHORIZATION: 
O p e r a t i n g  , . ( ) . - L a n d f i l l  

t.u 
0 S t o r a g e  ( ) E . P . A .  P e r m ~ t  ( ) - 

T e m p o r a r i l y  c l o s e d  ( - *  Random Dump ( 1 S a l v a g e  ( ) Variance ( 1 
Closed  Not Covered O t h e r  ( ) A.C.D. ( ) 2 1 ( e )  
C losed  and Covered 

( 1 
Q u a n t i t y  Rece ived  Dai ly(1-6)  1 Board Order  ( ) 

IHP , T o  1~&jaAf:5g C~\!OA"Y u T I ~ ~ ~ ~ ~ '  (30) I l l e g a l  ( 5 )  k)& 

25. , oORD~q PROTE:TED t ~ s z R ' A L  
(31) 

SAMEmEAT 
~ R ~ E C T E D  U S C E ~  A F O ~ ~ ~ ~ * ~ ~ ~ ~  L p c  4 1 /79  5,000 

pRIVIUGE 
~O~~K-PRODGCT D O C ~ ~ I ~ ~  PBoTEcm 1 ~ 4  F D I ~ ~ :  

DETERIORATED - ..-re twsuavcii c z T a C e  L: 
iAw4zim 

I S o r D  - . -, , 
(62)  

GENERAL REMARKS: (ACI~ h.0 ( ~ E A . U T  - / I n  
I s, , r , ,  , . , , ,  7 C r V  A ~ F A c  'A' '  &*a 

1 p)FCt  ' r r ) \ G 6 S n  *< u1FZ.C. ' h s d F . 3  C L ~ , ~ ~  
.-f  - . , . . - . < I C \ I I  I ~ t  no t A n P A <  I M Q A  * c t=A<l- t>f= T?\l= 



*.'ATE3IAL 
KGRNEV-CLIENT 
DOCTRINE. 

MEMORANDUM 

t 
Response uiequu 

I 

EPWCERRO COP-ILJPCB WRK P-CT / A'ITORNFi CLIENT PRnrrIEGE 



I /' 

I b 

I STUI  i" )C .  -,r ca \ ,* -'b %-- \ \ 1 : ,,, ICI 

' 9  
ry 

1 
, o  

-- - I 

, I I /  0 g -- --~- 
- -- - ITIGATIOF(L .. 0 , 

;-- - MAV 25, ,g90 ORDER F ~ S ~ Z C T Z D  SATERIAL 
u 

/ x 
 AT AS PR--- -- -- 
~ R ~ V ~ E G E  AND WORK-P AODUCT -TRINE- 

-- 

--__ _ . -. ,- - 
E P P  903. 3 ?5.10.,1 G R  914 

- - 
.53 ( 11. ' , -,,- , . HHSQO 187 
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Date: March 28. 1985 

rime: 10:45 ( A.M) P.M. 

Locat i o n :  LPC- 1631 21 0001 

S t .  Clair Co. 

Sauge t Sauget 

Zomments: Photograph taken 

-cward t h e  Nor th  Northwest  

sac=: March 28, 1985 

T i  me: 10:45 P.M. 

S t .  Clair  Co . 
Sauqet / Sauoet 

:omments: Photograph taken 

-4 - 
L / N P C  5 6!7R 

EPWCERRO COPPER/EILJPCB ATlDrWCl FK3RK PKEUCT / AlTQRBEX CLIENT PRIVILEGE 



S t .  C l a i r  Co . 
Sauget / Sauget 

: Photograph  taken 

, Northwest 

A.H. P.M. 

.h By: 

rnmc~~lp) U!5'RIAL: MONSUTTO 
IBSUR*IICE COVERAGE LITIGATION 

Photograph taken 



March 28, 1985 

r i m e :  11:10 ( - - -KQP.H.  - 
' h o t o g r a p h  By: 

. - 

.ocation: LPC- 1631210001 

S t .  C l a i r  Co. 

S a u g e t  1 S a u g e t  

'ommen ts : P h o t o g r a p h  taken 

~ v a  r d  the N o r t h  

a t e :  March 28 ,  1985 

i m e  : 11: lO a A.M. P.M. - 
r 7  

 cation: LPC- 1631210001 

S t .  C l a i r  Co . 

Sauaet / Sauaet 

mnencs : P h o c o n r a ~ h  t a k e n  

- 

m y  %s,i,+fiQREfl PROTECTED %L4.4T?RlAL 
TREAT AS PROTECTED LE:SZR ATCRNEY-CLE 
PRIVILEGE AND WORK-PRODUCT DOCTRINE- 

EPWCERIEO COPPER/EIL/PCB PfC'XOEWEY WORK PFGiXCT / ATIY>RNEY CLIENT P m L E G E  



a :  March 28, 1985 

S t .  C l a i r  Co . 
Sauget / Sauget 

mments: P h o t o g r a p h  taken 

MONSANTO INSURANCE COMPANY LITIGATION: 

MAY 25,tOOO ORDER PROTECTED G.%TE2IAL 
TREAT AS PROTECTED UNDER ATiGA?'E \ Y-CLIENT 
PRlVlEGE AND WOFIK-PROOUCTOOCTRlNE 

S t .  C l a i r  Co . 
Sauget Sauget 

e n t s :  Photograph t a k e n  

r d  t h e  South 

- - 
INSURANCE COVERAGE LITIGATION 





March 28, 1985 

ocacion:  LPC- 1631210061 

S t .  C l a i r  Co . 
S a u g e t  S a u g e t  

amments: Photograph taken 

sward the N o r t h e a s t  

Ite: 'larch 28, 1985 

c a t i o n :  LPC- 1631 21 0'601 
S t .  C l a i r  Co. 

S a u g e t  , S a u g e t  

mencs: Photograph taken 

~ a r d  the  North  

MAY 25.1990ORDER PROTECTED h.:XTER:AL. 
TREAT AS PROTECTED UNDER ATTORNEY-CUEW 
PRlVlEGE AND WORK-PRODUCT DOCTRUE 



late: March 28, 1985 

Time: 1 :20 

S t .  C l a i r  Co. 

Sauget / Sauget 

' ~ m m e n  t s  : Photograph taken 

zvard t h e  South Southwest 

ace: 

Lme: A.H. P.M. 

notograph By: 

s c a t i o n :  LPC- 

25.1990CRDEi; F837FZTZ3 : :.:T,E?iAL 
TREAT AS PROTECTE!, Ul\iC;f R A ~ ~ C ? N N - C U E N T  
PRIVILEGE AND WORK-PRCDUCT COGTSINE. 

PROTECTED UA'ITRIAL: MONSANTO 
I N S U ~ A ~ J C ~  C p V W R A G F  1 T " T % \  7 T O l '  

/ 

smments: Phocograph taken 

ward  t h e  





. - a - - .  - a- - 
- ENVIRONMENTAL PROTECTION AGENCl STATE OF ILLINOIS . 

L P C F C 0 5 5  C - - - - - - - -  
( 1 )  (8) 

OBSERVAT!ON REPORT - SITE INVENTORY NO. 1 4  3 1 2  16 a 0 1 . . ( 1 1 )  (18) 
St. Clair E .  CO. - L.P.C. Region # 5 Date 4 L/2 313 5 

(20)  ( 2 5 )  - 
Sauget / Sauget 

( L o c a t i o n )  ---= ( R e s p o n s i b l e  P a r t y )  

. , . - ,  

L e t t e r  Sent (Yes o r  No) - 
(26)  

Samples  Taken: Yes ( ) No (x )  T i :  From 0 : j'i a Weather  &F,, 
Ground W a t e r (  ) S u r f a c e (  ) O t h e r (  ) ,  ': <::TO 18.: a n a m  4 '.J 

P h o t o s  Taken: Yes ( 5 )  No ( ) $ ~ n t e r v i e w e d  N,, ,,, I n s p e c t o r  - - - .- M . -.- 7 -. (27)  " ( 2 9 )  
P r e v i o u s  I n s p e c t i o n  6/70/85 P r e v i o u s  Correspondence S i t e  Open: Yes( ) NO%) 
OPERATIONAL STATUS: 8 TYPE OF OPERATION: ALTHORIZATION: 
O p e r a t i n g  - .( 1 L a n d f i l l  . (x) S t o r a g e  ( ) E.P.A. Permi t  ( ) 
T e m p o r a r i l y  Closed  ( ) Random Dump ( 1 S a l v a g e  ( Variance ( )  
Closed  Not Covered 'a) ' O t h e r  - d  ( 1 A.C.D. ( ) 21(e )  ( )  
Closed  and Covered < -) " - ~ u a n t i t y  Received D a i l y  (1-6) 1 Board Order  ( ) 

- -  - - 3 ,  . I 

-- -* . -C -., $ + -  - - . I - ' -  (30) I l l e g a l  (5 )  
IMPROVED -.. .%SF:..,. - . --. t . '  -:$ , 

> - 



PLRINTIFF'S EXHIBIT NO; 6 :  

MONSANTO INSURANCE CO!A?ANY LITlGATICV: 

MAY 25.1990 ORDER PROTECTED VAEFIIAL. 
TREAT AS PWTECTED UKDER AllORNEY-CLIENT 
PRIVILEGE AND WORK-PRODUCT DOCTRINE 

HED 0000536 I I - 



- - 
' 4LLINOIS ENVIRONMENTAL PROTECTION AGENCY 

DATE: June 10, 1985 

3: D i v i s i o n  F i l e  

FROM: P. M. McCarthy 

SUBJECT: S t .  C l a i r  Co. Sauget/Sauget 
1631 21 0001 

On the above date I conducted an inspec t ion  o f  t h i s  f a c i l i t y .  On May 10, 1985 
and May 20, 1985 I v i s i t e d  the s i t e  b r i e f l y  t o  determine i f  any cover ing a c t i v i t y  
was occurr ing.  On May 20, 1985 i t  was observed t h a t  one area of s tockp i led  cover 
had been spread. This i s  discussed l a t e r .  

The "south s i t e " ,  (area C) i s  unchanged w i t h  regards t o  any cover ing operat ion.  
No no t i ceab le  random dumping, i f  any, has occurred since the  l a s t  inspect ion.  
The sub jec t  s i t e  i s  covered w i t h  green vegetat ion.  

The "no r t h  s i te ' ,  (areas A and B )  was walked and photographs were taken. The 
photos t h a t  I took on the March 28, 1985 inspect fon were compared t o  the condi-  
t i o n s  t h a t  e x i s t  t h i s  date. 

An area i n  the northern p o r t i o n  of area "A", west o f  the " P i l l s b u r y  Spur", has 
been spread, however i t  i s  uneven and some water was ponding. A1 so, the cover 
ma te r i a l  contained broken pavement/or rocks, and i t s  su i t ab i  1 i ty i s  questionable. 

4 .c. 

Areas o f  s tockp i led  cover w i t h i n  "A" and "B" were a lso observed. Some p i l e s  
appear t o  be f ree o f  anything unnatural ,  wh i l e  o thers  conta in  h igh percentages 
of demol i t i o n ,  (broken pavement, b r i c k ,  aspha l t  and rebar) .  - ' -.-*-: 1.'- - .  -_> ,,,- 

Some recen t  s tockp i1  ing  of s o i l ,  demol i t i o n  mate r ia l  and mix tures the reo f  
( 1  5 t o  20 loads) were observed i n  the  area o f  the  exkreme southern p o r t i o n  of 
"Area 0" .  I t  has been determined t h a t  t h i s  s i t u a t i o n  i s  the r e s p o n s i b i l i t y  o f  
Patgood, Inc ,  of S t .  Louis, MO and i s  being addressed separately.  

cc:  DLPC - Southern egion 
cc:  Bruce Carlson 4 



E P W m  COPPEW'EIL/PCB ATKIRNEY WORK PRXUCX' / ATlYlRNEY CLIENT PEUVIIEGE 



Date: May 10, 1985 

Time: 8:oo = P . M .  

V 

Locat ion :  LPC- 1631210001 

S t .  C l a i r  Co . 
Sauget Sauget 

Comments: Photograph  taken 

the South Southwest 

tovard t h e  

MAY 25,1990ORGEa PROTzCTE3 tkATEF1!AL 
TREAT AS PROTECTED UE3E3 AITORNEY-CLIENT 
PRIVILEGE AND WORK-PRODUCT DOCTRINE 



D ~ ~ ~ :  dune 10, 1985 

Tine: 8: 1 5  = P . M .  

Photograph By: - I,? 
6 

/ , L / ,  4;,- (2 ,  - i/ dl 
/ 1 

S t .  Clair co . 
Sauget / Sauqet 

C3~nents: Photograph taken 

t h e  North Northwest 

Date: June 13.  7985 

Photograph By: 
I / 

- ' 9 ' / 7 ~  r 
1 1  

Lccacion: LPC- 103121C001 

S t .  Clair Co . 

Ccmmencs: Photograph taken 

tnward t h e  'iortn 

msm I N S u M E  COMPANY L\f IGAnOtI: 

MAY 25, IO~OORDER PROTECTZ~ r u m m A L  
PROTECTED UNDER ATTOF.SCY~I~ENT 

PRIVILEGE AND WORK-PRODUCT DOCTRINE. 

, L - 
EPW-0 COPPER/EIL/PCB A~~ WRK PREUCT / ATTORNEY CLlENT PRIVILEGE 



M O N ~ A M ~  INSVRANCE COMPANY LTT:?7:,nov: 

MAY 25,1990OADER PROTECED VAEZiaL 
_ ____--.- 

-------~u-:LIENT 
PAlWLEGE AND WCRK-PRODUCT CCCTRINE. 

Date :  June 10, 1985 . 

P h o c o g ~ a p h  By:  I 

L o c a t i o n :  LPC- 1631213r)&1 

S t .  Clair Co . 
Sauget ,Sauge t  

Comments: Pho tograph  t a k e n  

toward t h e  Sou tneast 

Date:  June 10 ,  1985 

T i n e :  2 : 20 P,M. - 
?haso,graph By: / 

St.  Clair co . 
-- 

Sauget / Sauqet 

CJ-aents : P h o t o g r a p h  t a k e n  

:-ward t h e  S o u t h  Southeast 

EPA/CERRO COPPER/EIL/FCB A T l D ~  WORK PRfXUCT / ATI'ORNEY CLIENT PFUVIIEG 



MONSANTO INSURANCE C3M?PV' ~ ! l ? G A 7 ! 3 t  

MAY 25.1990ORDER PRO7ESTEX lnATE2:AL 

Date :  June 10, 1985 

7- T.. 

L l n e  : 8:2- A.M? P . M .  
I 

Photograph  
/- 1 . ; . , 7 , , , 1 ,9 ,L>  /-, 

L o c a t i o n :  LPC- 163121000i 

S t .  C l a i r  Co . 
Sauqet/ Sauqet 

Jsmments: P h o t o e r a o h  t a k e n  

:oward t h e  South 

2 a t e :  June 10, 1985 

Time: 8 : 25 mj P ..M. 
e 

? h o t o ~ a p h  By: / 

L o c a t i o n :  LPC- 1631 ?I 0001 

S t .  C l a i r  Co . 
Sauuet / Sauget 

Z ~ m n e n t s :  P h o t o g r a p h  t a k e n  

:oward t h e  South Southwest 

EPq/CERRO COPPER/EIL/PCB ATPOEWEY WORK PW=QUCI' / A'ITORNEY CLIENT P R J Y I u Q  



: a t e :  June 1 0 ,  1985 

i n e  : 8 : 3 0  .QXTT. P.M. 

h-graph By: 
/' 

o c a t  i o n :  LPC- 163i-210001 

S t .  C l a i r  Co . 
Sauget  / Sauget  

zmments: P h o t o g r a p h  t a k e n  

.vard t h e  North 

June 10, 1985 

) c a t i o n :  LPc- ~~631210001 

StL . C', b','; 
Co . 

Sauget , S a u g e t  

, r ~ n e n t s  : P h o t o g r a p h  taken 

-ward  t h e  liest 

PRO? 

MAY 25.1990 CR3ER PROTECTED t:AEiilAL 
TREAT AS PROTECTED UNDER Al7ORNEYCUm 
PRIVILEGE AND WORK-PRODUCT OOCTRlNL 



MAY 25.1990 ORDER PRSTECTE9 VATERiAL 
TREAT AS PROTECTED UNSER AlTOPNEY-CUENT 
PRIVILEGE AND WORK-PRODUCT DOCTRINE 

Date:  June 10, 1985 

r ime:  8:30  P.M. -- 
?ho;o.graph By: C 

S t .  C l a i r  Ca . 
- 

Sauget / Sauaet 

:omments: P h o t o g r a p h  t a k e n  

t h e  South Southwest 

) a t e :  

. . l s e :  A.M. P..M. 

' h o t o g r a p h  By: 

PROTECTED MATERIAL: MONSABTO 
tRaURANCE COVERAGE LITIGATION 

c a t i o n :  LPC- 

~ t s :  P h o t o g r a p h  t a k e n  

t he  



Date:  June 1 0 ,  1985 . 

Time: 8:40 P.M. 

S t .  C l a i r  co . 
Sauqet / Sauqet 

Comments: P h o t o e r a ~ h  t aken  

:?ward t h e  Norzh  

Date: 

Time: A.M. P..M. 

Pho tog raph  By: 

Loca t i on :  LPC- 

MOF~SAM~INSWA~TE TC?;>A1ly LffE4T)ON- ---- 
MAY 2 5 , t W  ORDER PRCTE;;:> i > ~ , ~ z ~ : ~ i  
TREAT AS PROTECTED UtdJE2 A T ~ O R X E I ~ U E ~  
PRlVllEGE AND WORK-FFlWNT  am^^. 

Comments: Photograph  t aken  

toward t h e  


